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Executive Summary 
Background to inquiry 
Worldwide, during the past decades many industrial sectors 
have begun to recognize the impacts of their activities on the 
environment and to make significant changes to mitigate their 
environmental impact.  The commercial building construction 
industry is one of those sectors that recently begun to 
acknowledge their responsibilities for the environment, 
resulting in a shift in how buildings are being designed, built 
and operated.  This shift has been driven largely by a growing 
market demand for environmentally friendly and energy 
efficient products and services.  Though initiated primarily by 
the non-profit sector, federal, state and municipal sectors are 
increasingly committing to the green building cause.  
 
While typically buildings are designed according to local 
building codes, green building design challenges designers to 
go beyond the codes to improve the overall building 
performance and minimize environmental impacts. 
   
A few mechanisms now exist to transform this design goal into 
specific performance objectives and provide a framework to 
assess the overall design.  These tools are called green building 
rating systems.   
 
In the spring of 2007, three of the nation’s leading 
organizations in environmentally-friendly design - the U.S. 
Green Building Council (USGBC), the Congress of New 
Urbanism (CNU) and the Natural Resource Defense Council 
(NRDC) - published a pilot version of the newest category of 
the LEED rating system.  By combining the principles of Smart 
Growth, New Urbanism and Green Building practices, they 
developed a set of national standards for neighborhood design 
and location.  The great innovation of Leed-ND is that it does 
not focus only on energy efficiency as a component of 
designing a green building, but incorporates several other 
sustainability aspects in the rating system.  







Despite the evidence provided by the literature about the 
importance of the different dimensions and contexts in the 
urban design process, Leed-ND seems not to follow those 
concepts.  Thus far, even though it was created by defendants 
of ‘new urbanism’, ‘Smart Code’ and the ‘Transect-based’ 
map, no mention of context-sensitivity appears in the pilot 
version.  Two main questions arise from such observation:   
 
 
Have Leed-ND simply overlooked at the importance of 
context? 
or 
Have they found out that after all, context-sensitivity is 
not essential, and urban design can indeed be reduced 
to a universal formula and still be sustainable?  
 














To find the answers to these questions this study begins by 
exploring the themes of urban design and sustainable urban 
design.  A broad literature review is provided so that readers 
can get an overview of the complexity of issues touched by 
sustainability and design matters.  To answer the research 
questions I propose the identification and evaluation of urban 
design elements and qualities in different contexts.  To avoid 
the limitations of previous studies, a resident’s survey is used 
for the analysis of how different elements and qualities of 
urban design behave in the different settings.  Factor analysis is 
then used to measure and rate elements and qualities, according 




Finally I compare the survey results to the point system offered 
by Leed-ND Neighborhood Pattern and Design chapter to 
answer the question if Leed-ND should consider context-
sensitivity in its rating system.  Due to time constraints this 
analysis is limited to local and regional contexts.  To control 
issues of climate, culture and economy this study analyzes 
different neighborhood types within a single city.   
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Results 
 
This report concludes that urban design can only be successful 
and sustainable if it appreciates and respects local context.  
While the new Leed ND rating system has done a good job on 
bringing attention to many important matters, it still doesn’t 
consider vital aspects of good design such as contexts and 
identity.   
 
The survey done in Charlotte, NC, showed that residents from 
different neighborhoods have different needs and desires.  At 
the same time it proved that different services are provided in 
different neighborhoods, and the lack of some of those services 
and amenities will continue to undermine the sustainability of 
those places.  If the USGBC really wants Leed-ND to be a 
holistic urban design rating system, those differences and 
failures must be taken into consideration. 
  
 
Leed-ND is a great start - it is a good concept and its 
technically advanced aspects may reduce damage to the natural 
environment.  But there is still room for improvement. 
 
It was particularly interesting to carry this research now 
because of the proposed timeline of USGBC for the 
development of Leed-ND.  Indeed, according to USGBC, the 
pilot program is expected to be concluded in 2008.  Based on 
feedback gathered during the pilot, the rating system will be 
revised to improve its effectiveness and applicability to the 
marketplace.  Hopefully the conclusions reached by this study 
can bring light to the importance of context, so that the rating 
system could be revised before it is finally launched in 2009. 
 













Structure of the Report 
 
The aim of this section is to provide an overview of the inquiry 
process and the key issues that rose during the study. This 
report consists of six parts, each comprising chapters which 
either set the scene by providing background information and 
definitions of terminology, or address the terms of reference. 
 
Part One consists of two chapters that provide an introduction 
to sustainability issues.  The first section is dedicated to the 
definitions of ‘sustainability’ and the second one provides to 
readers an overview of sustainability indicators – what they are 
and why they are important.  
 
Part Two starts with an overview of Urban Design and 
Sustainable Urban Design.  The first section provides various 
definitions of the terms discussed.  The second and third 
sections focus on the various Urban Design Contexts and 
Dimensions respectively.  The final part consists of an 
overview of the key elements of urban design and their impacts 
on Sustainability. 
 
Part Three looks at elements of a sustainable building.  It 
starts with an introduction of rating systems and green or 
sustainable design and an overview of the mechanisms that 
now exist to transform the sustainable design goal into specific 
performance objectives and provide a framework to assess the 
overall design—the green building rating systems.  The second 
section looks at the Leed–ND rating system and its link to 
sustainability.  The final section of this chapter focus 
specifically on the analysis of the Leed-ND Neighborhood 
Pattern and Design chapter, its links to sustainability and the 
urban design qualities being considered and how the design 







Part Four is based on a case study, done in Charlotte, North 
Carolina. The first part of this section explains why Charlotte 
was chosen to be studied.  The next section describes the city, 
and gives an overview of its development history and the new 
trends in planning and development in the area. On the third 
section the reader is presented to the different neighborhood 
types in the city based on measures of street design, land use 
mix, accessibility and density. The last section is dedicated to 
the explanation of the methodology used to collect resident’s 
perception of their own neighborhood through a survey. 
 
Part Five is devoted to the analysis of the results gained in the 
survey and the comparison of those results to the point system 
used in the “Neighborhood Pattern and Design” chapter of 
LEED-ND.  The second section of this part is dedicated to the 






On Part Six a summary of the main issues discussed 
throughout the report is offered followed by a few conclusions 
and recommendations to further analysis. 
 










Part I- The Sustainability Agenda 
 
Green is the new gold.  “The term ‘sustainable development’ 
has generated popular appeal because it implies that the 
production and consumption of goods and services, and the 
development of the built environment, can be achieved without 
degrading the natural environment” (Berke et al, 2006).  As 
Song and Knaap (2007) put it, “smart growth, New Urbanism 
and sustainable development have now become common terms 
in the dialogue among urban scholars, land-use policy makers, 
and the public at large”.  Still, no consensus among scholars 
has been reached on how to measure sustainable urban 
development and alternative trends and visions continue to 
appear to counter the impacts of both urbanization and sprawl.   
 
A lot of research and publications can also now be found on 
sustainability issues from politics to business-related interests.  
As Esty and Wiston, analyze in their book ‘Green to Gold - 
How Smart Companies Use Environmental Strategy to 
Innovate, Create Value, and Build Competitive Advantage’, 
companies are now realizing that the environmental lens is not 
just a nice strategy tool or a feel-good digression from the real 
work of a company.  It is an essential element of business 
strategy in the modern world and smart companies now seize 
competitive advantage through strategic management of 
environmental challenges (Esty & Wiston, 2006).   








Attention on sustainability and climate change issues is highly 
growing in diverse areas of the international agenda too.  
Evidences of this new ‘green wave’ are Vice President Al Gore 
and the U.N.'s Intergovernmental Panel on Climate Change 
first winning an Oscar award for best documentary film and 
then receiving the 2007 Nobel Peace Prize for the creation of 
worldwide awareness of issues of climate change and the 






















Sustainability is considered a global issue and one which 
requires a sense of global responsibility in relation to ensuring 
the sustainability of the earth’s natural resources. While the 
concept of sustainability existed long before the 1990s, it 
became popular after 1987, when the World Commission on 
Environment and Development (WCED)1 released "Our 
Common Future", where it defined sustainable development as:  
 
                                                 
1 WCED, which was commissioned by the UN General Assembly in 1983, 
is also known as the Brundtland Commission from its chairperson Gro 
Harlem Brundtland of Norway. 
 
The report further states that "...the strategy for sustainable 
development aims to promote harmony among human beings 
and between humanity and nature. ... The pursuit of sustainable 
development requires: 
• a political system that secures citizen participation in 
decision making,  
• an economic system that is able to generate surpluses and 
technical knowledge on a self-reliant and sustained basis,  
• a social system that provides for solutions for the tensions 
arising from disharmonious development, 
• a production system that respects the obligation to preserve 
the ecological base for development,  
• a technological system that can search continuously for 
new solutions,  
• an international system that fosters sustainable patterns of 
trade and finance, and  
• an administrative system that is flexible and has the 
capacity for self correction.” 
"…development that meets the needs of the present without 
compromising the ability of future generations to meet their 
own needs. It contains within it two key concepts: the 
concept of 'needs', in particular the essential needs of the 
world's poor, to which overriding priority should be given; 
and the idea of limitations imposed by the state of 
technology and social organizations on the environment's 
ability to meet present and future needs." 
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The triple bottom line 
The sustainability debate has come together in the last decade 
or so, to involve the elements of social and economic 
sustainability.  While traditionally, the focal point has been the 
environmental element of the sustainability equation, in recent 
years, increasing attention has been paid to the broader 
elements of the sustainability equation – that is, economic and 
social sustainability.  The discourse has shifted from a single 
discussion on the environment to a broader dialogue about 
triple bottom line sustainability – that is, the social, 
environmental and economic and the mutual dependency of 
these three elements in planning for a sustainable future. A 
common view of sustainable development is that the three 
domains of nature, economy and society including culture must 
all develop but not at the expense of each other.  That is why 
sustainable development issues, prescriptions and tools always 
cut across the three domains.  This has become increasingly 
apparent in recent years, particularly in relation to policy 
formation and work in relation to urban design and planning. 
Agenda 21 
 
After the 1992 Rio Summit, 178 nations adopted Agenda 21, a 
set of guidelines for development in the 21st century.  This was 
the stage upon which sustainability took up its part on the 
global agenda.  The 40 chapters of Agenda 21 cover issues that 
cut across the three domains. (Philippine Council for 





























The Kyoto Protocol 
 
The Kyoto Protocol has its origins in the 1992 Rio Earth 
Summit.  The United Nations Framework on Climate Change 
(UNFCC) arose from the Earth Summit with Kyoto in 1997. 
The primary aim of Kyoto Protocol was to reduce the amount 
of greenhouse gases emitted by developed nations by 5.2% of 
1990 levels by the year 2008-2012. Since 1997, heated debate 
has proceeded across the globe regarding the targets and 
requirements of Kyoto.  Because it will affect virtually all 
major sectors of the economy, the Kyoto Protocol is considered 
to be the most far-reaching agreement on environment and 
sustainable development ever adopted.  However, any treaty 
not only has to be effective in tackling a complicated 
worldwide problem, it must also be politically acceptable.  A 
number of subsequent conferences have taken place to discuss 
the position of various nations and the progress of countries in 
reducing their emissions.  Most of the world’s countries 
eventually agreed to the Protocol, but some nations chose not 
to ratify it. (OSISDC, 2004 & UNFCCC)  
Smart Growth 
 
The Smart Growth movement evolved from statewide growth 
management programs and drew its name from legislation and 
programs developed by the State of Maryland.  (Berke et al, 
2006).  A ‘Smart Growth’ network has developed in the United 
States and various regions have adopted ‘Smart Growth’ as a 
planning and growth management tool including Portland, 
Oregon; Washington State; Orlando, Florida; Austin and 
Texas.  Smart Growth Principles were adopted by City Council 
of the City of Charlotte, North Carolina in March 2001. 
 
In the early 1990s, advocates of Smart Growth started to 
propose an alternative to conventional development.  The main 
aims of ‘Smart Growth’ are to create accessible land use 
patterns, improve transport options (removing the need for 
dependence on the private automobile) and to create more 
‘liveable’ communities.  Basically, ‘growing smart’ strategies 
would encourage compact, efficient communities with an 
emphasis on the relationship between land use development 
and transportation by reducing per capita land consumption and 
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vehicle travel.  Successful adoption of ‘Smart Growth’ from 
state and local initiatives involves the incorporation of a 
number of individual strategies, from both public and private 
parties, as part of a holistic approach to development as many 
of the components are dependent on one another for success.  
As such, ‘Smart Growth’ within the US context is generally 
implemented as a set of policies and programs by a local or 
regional government. 
 
‘Smart Growth’ has been described as a process to manage 
growth so that: 
•    Uses are mixed; 
•    Higher densities are achieved; 
• Pedestrian environments and transit services reduce 
automobile usage; 
•   Resources are protected; and 
•   Land is used more wisely. 
New Urbanism 
 
The new urbanism approach is a designed-oriented approach to 
planned urban development.  ‘New Urbanism’ gained currency 
in the late 1980s and early 1990s and is associated with the 
‘Smart Growth’ movement in the US.  When compared to the 
latest, it differentiates itself by being more architecturally 
prescriptive and detailed in specifying the physical layout of 
the ideal community design. 
 
The Congress for the New Urbanism, its nonprofit 
organization, state they support principles such as: 
• Diversity of neighborhood use and population; 
• Communities that are designed for pedestrian activity as well 
as the motor vehicle; 
• Cities and towns should be shaped by universally accessible 
public spaces and community institutions; and 
• Urban spaces should be framed by architecture and landscape 
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Members adopted a charter in 1996 which states: (CNU charter) 
 
“We stand for the restoration of existing urban centers and towns within coherent metropolitan regions, the 
reconfiguration of sprawling suburbs into communities of real neighborhoods and diverse districts, the 
conservation of natural environments, and the preservation of our built legacy. 
We recognize that physical solutions by themselves will not solve social and economic problems, but neither 
can economic vitality, community stability, and environmental health be sustained without a coherent and 
supportive physical framework. 
We advocate the restructuring of public policy and development practices to support the following 
principles: neighborhoods should be diverse in use and population; communities should be designed for the 
pedestrian and transit as well as the car; cities and towns should be shaped by physically defined and 
universally accessible public spaces and community institutions; urban places should be framed by 
architecture and landscape design that celebrate local history, climate, ecology, and building practice.” 
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Smart Code 
SmartCode is a form-based code that promises to enable Smart 
Growth community patters including hamlets, villages and 
towns, while integrating the scale of planning concerns from 
the sector and community to individual buildings. (Berke et al, 
2006) 
 
It is a unified development ordinance that incorporates Smart 
Growth and New Urbanism principles.  Developed by Duany 
Plater-Zyberk and Company, the SmartCode is a model 
ordinance.  “It is not persuasive and instructive like a guideline, 
nor is it intentionally general, like a vision statement.  It is 
meant to be law, precise and technical, administered by 
municipal planning departments and interpreted by elected 
representatives of local government.  As a model code to be 
calibrated, the SmartCode should be customized to regional 
character by urban designers, planners, civil engineers, 
architects and landscape architects, ideally with the 
participation of the local citizens.  The code must also be 
adjusted to comply with local law by land use attorneys.” 
(Duany et al, 2002)  
 
According to its authors, the SmartCode is a transect-based 
code. “Transect of nature is a geographical cross-section of a 
region intended to reveal a sequence of environments.  It helps 
study the many symbiotic elements that contribute to habitats 
where certain plants and animals thrive.  Human beings also 
thrive in different places.  There are those who would never 
choose to live in an urban core, and there are those who would 
wither in a rural hamlet.  Humans thrive when they have 
meaningful choices in their habitats.  Near the close of the 20th 
century, New Urbanist designers recognized that sprawl was 
eradicating the organic pre-war transect of the built 
environment.  They began to analyze it and extract its genetic 
material for replication.  In this way, they extended the natural 
transect to include the built environment, thus establishing the 
basis for the SmartCode.”  
 
















The Transect is divided into six T-Zones, from the most rural 
to the urban-core area, for application on zoning maps.  These 
six habitats vary by the ratio and level of intensity of their 
natural and social components.  They are coordinated by these 
T-zones to all scales of planning, from the region through the 
community scale down to the individual lot and building. 
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SUSTAINABILITY INDICATORS 
 
There is an extent literature on sustainability indicators.  An 
indicator is a way to measure a specific issue or condition that 
is relevant to the overall health of a community.  It acts as a 
gauge to determine whether that condition is improving or 
deteriorating, thus highlighting problems in a community 
before they become too severe.  A good indicator alerts you to 
a problem before it gets too bad and helps you recognize what 
needs to be done to fix the problem.  Indicators of a sustainable 
community point to areas where the links between the 
economy, environment and society are weak.  They allow you 
to see where the problem areas are and help show the way to 
fix those problems.  Citizens and policy makers can use 
indicator information to create effective solutions in a timely 
manner.  Indicators can also show a positive trend, enabling a 
community to recognize that they are moving towards a higher 
level of sustainability. 
The International Institute for Sustainable Development (IISD) 
maintains an online directory of “sustainable development 
indicators initiatives”.  It is a vast list of national and 
international programs related to social, environmental and 
sustainable development indicators. In general these programs 
include some or all of the following topics:  
• population   
• human needs  
• renewable and non-renewable natural resources  
• environmental quality  
• ecosystems  
• economic sectors and their impacts  
• natural and man-made disasters  
• global environmental problems)  
• globalization  
• institutions  
Although there is no single set of indicators universally 
adopted, various international organizations reached some 
 















consensus on indicator sets for their particular constituencies. 
In 2006 the Commission on Sustainable Development 
(UNCSD) led to the rejection of a framework in lieu of 
“themes” and a corresponding “core set” of 54 indicators.  The 
CSD Indicators of Sustainable Development (see table 1) serve 
as reference for countries to develop or revise national 
indicators of sustainable development.   




• Education  
• Demographics 
• Biodiversity 
• Natural Hazards 
• Atmosphere 
• Land 
• Oceans, seas and coasts 
• Freshwater 
• Economic Development 
• Global economic partnership 
• Consumption and production patterns 
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Table 1 - CSD Indicators of Sustainable Development – 3rd edition  
 
Theme  Sub-theme  Core indicator  Other indicator  
Income poverty  Proportion of population living below national poverty line  Proportion of population below $ 1 a day  
Income inequality Ratio of share in national income of highest to lowest 
quintile  
 
Sanitation Proportion of population using an improved sanitation 
facility  
 
Drinking water Proportion of population using an improved water source   
Access to energy Share of households without electricity or other modern 
energy services 
Percentage of population using solid fuels 
for cooking 
Poverty  
    
                                      
                                      
Living conditions Proportion of urban population living in slums   
Corruption Percentage of population having paid bribes  Governance  
Crime Number of intentional homicides per 100,000 population   
Under-five mortality rate Mortality 
Life expectancy at birth 
Healthy life expectancy at birth 
Percent of population with access to primary health care 
facilities 
Health care delivery 
Immunization against infectious childhood diseases 
Contraceptive prevalence rate 
Nutritional status Nutritional status of children   
Morbidity of major diseases such as HIV/AIDS, malaria, 
tuberculosis 
Prevalence of tobacco use 
Health  
Health status and risks 
 Suicide rate 
Gross intake ratio to last grade of primary education 
Net enrolment rate in primary education 
Education level  




Literacy Adult literacy rate   
Population growth rate Population  
Dependency ratio 
Total fertility rate  Demographics  
Tourism   Ratio of local residents to tourists in major 
tourist regions and destinations 
 















Vulnerability to natural 
hazards 
Percentage of population living in hazard prone areas  Natural hazards 
Disaster preparedness and 
response 
 Human and economic loss due to natural 
disasters 
Climate change  Carbon dioxide emissions Emissions of greenhouse gases  
Ozone layer depletion Consumption of ozone depleting substances   
Atmosphere  
Air quality Ambient concentration of air pollutants in urban areas   
Land use change  Land use and status   
Land degradation 
Desertification  Land affected by desertification  
Fertilizer use efficiency  
Use of agricultural pesticides 
Agriculture Arable and permanent cropland area 
Area under organic farming 
Percent of forest trees damaged by 
defoliation  
Land  
Forests Proportion of land area covered by forests 
Area of forest under sustainable forest 
management 
Coastal zone Percentage of total population living in coastal areas Bathing water quality 
Fisheries  Proportion of fish stocks within safe biological limits  
Marine trophic index  
Oceans, seas and coasts  
Marine environment Proportion of marine area protected 
Area of coral reef ecosystems and 
percentage live cover 
Proportion of total water resources used Water quantity  
Water use intensity by economic activity 
 
Biochemical oxygen demand in water 
bodies  
Freshwater  
Water quality Presence of faecal coliforms in freshwater  
Wastewater treatment 
Management effectiveness of protected 
areas 
Area of selected key ecosystems 
Ecosystem Proportion of terrestrial area protected, total and by 
ecological region 
Fragmentation of habitats 
Abundance of selected key species 
Biodiversity 
Species Change in threat status of species 
Abundance of invasive alien species 
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Theme  Sub-theme  Core indicator  Other indicator  
Gross domestic product (GDP) per capita Gross saving  
Adjusted net savings as percentage of gross 
national income (GNI) 
Macroeconomic 
performance  Investment share in GDP 
Inflation rate 
Sustainable public finance Debt to GNI ratio   
Employment-population ratio 
Labor productivity and unit labor costs 
Employment 
Share of women in wage employment in the non-
agricultural sector 
Vulnerable employment  
Fixed telephone lines per 100 population  Information and 
communication 
technologies 
Internet users per 100 population  
Mobile cellular telephone subscribers per 
100 population 
Research and development  Gross domestic expenditure on R&D as a 
percent of GDP 
Economic Development  
Tourism Tourism contribution to GDP   
Share of imports from developing countries 
and from LDCs  
Trade  Current account deficit as percentage of GDP 
Average tariff barriers imposed on exports 
from developing countries and LDCs 
Foreign direct investment (FDI) net 




External financing Net Official Development Assistance (ODA) given or 
received as a percentage of GNI 
Remittances as percentage of GNI 
Material consumption  Material intensity of the economy  Domestic material consumption  
Energy use Annual energy consumption, total and by main user 
category 
Share of renewable energy sources in total 
energy use  
Intensity of energy use, total and by economic activity Energy use 
Waste generation and 
management 
Generation of hazardous waste 
Share of renewable energy sources in total 
energy use  
Generation of waste  
Waste treatment and disposal Management of radioactive waste Waste generation and 
management 
Transportation 
Modal split of passenger transportation Modal split of freight transport  
Consumption and 
production patterns  
Transportation Modal split of passenger transportation Energy intensity of transport 
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Part II 
Urban Design & Sustainable Urban Design 
 
Urban design as an occupation is relatively new, but 
historically it has always played the major role in forming 
cities.  Under different guises and definitions in different 
periods and places, the longest lasting imprint on cities and 
people was due to whoever controlled the urban design 
decisions.   
 
The term Urban Design was coined in North America in the 
late 1950s replacing the narrower and somehow outmoded term 
civic design.  While the later was predominantly concerned 
with the aesthetic characteristics of design, the term Urban 
Design is now used as a reference of the quality of the public 
realm – both physical and socio-cultural. (Carmona et al, 2003) 
 
 
“Urban Design is the process of making better places 





“Urban design comes into its own as the field that 
engages the human experience of the built 
environment: the sense of understandability, 
congeniality, playfulness, security, mystery, or awe 




                                                 
1 Carmona et al, 2003 
2 Sternberg, E. (2000).  ‘An Integrative Theory of Urban Design’, Journal 
of American Planning Association, 66(3), p.266. 
 







If Urban Design has a loose definition, and means different 
things to different people imagine talking about Sustainable 
urban design, which is an even more complex and multifaceted 
issue.  For a starter, there is no single definition of what is 
meant by urban design or sustainable urban design and the 
literature highlights just as many varying definitions as there 
are differences to be found in the built environment (Carmona 
et al, 2003; Thomas et al 2003; Lynch, 1960, 1984; Calthorpe 








This chapter emphasizes the way in which some of the more 
high level definitions and debates on urban design help 
determine the built form at the local level.  This chapter is 
separated into four sections.  The first section outlines the 
range of perspectives on what constitutes urban design, the 
second section will describe the contexts that influence the 
design process, the third section examines the six dimensions 
of Urban Design- morphological, perceptual, social, functional, 
visual and temporal and the last part links specific urban design 
elements to sustainability. 
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DEFINITIONS OF URBAN DESIGN & SUSTAINABLE URBAN DESIGN
 
Debate continues on what constitutes urban design, especially 
sustainable urban design, architecture and planning.  
 
Urban Design involves input from a range of professions and 
groups, such as architects, planners, surveyors, civil engineers 
and landscape architects/designers.  Traditionally, the most 
popular definition is that urban design is the interface between 
urban planning and architecture. As Assar Arida explains in his 
book, Quantum City, in this sense Urban Design “plays a 
mediative role between two major disciplines involved in the 
urban realm, but at different levels and scales.  Moreover, 
architecture directly tackles the physical built form in unitary 
particles, while planning manages more ‘abstract’ notions such 
as zoning, functions, transport networks and economy.  Hence 
urban design focuses on the urban space created through the 
effects of planning and realized through the physicality of 





According to US academic Ernest Sternberg, “the urban 
designer’s task is the shaping of human settlements’ physical 
features, at scales larger than a single building or a single plot 
of land.”  Sternberg makes the distinction between urban 
design and architecture, when he states that urban design 
focuses on features of the built environment that go beyond the 
individual parcel of land or property or take place in the public 
realm and that: “…real estate markets slice up and subdivide 
the urban environment into self-contained compartments, 
generating cities that are incoherent and fragmented.  Urban 
designers’ primary role is to respond to this economic fact by 
reasserting the cohesiveness of the urban experience.” 
(Sternberg, 2000)  
 
But what is considered a sustainable approach to 




In 1992, nine principles were developed by McDonough - the 
Hannover Principles for the EXPO 2000.  They were created to 
be used by designers, planners, government officials and all 
involved in setting priorities for the built environment in order 
for the design professions, as a key responsibility, to take 
sustainability seriously.  As a framework or a way of thinking, 
the principles were not intended to be prescriptive and as such 
take on the natural elements of Earth, Air, Fire, Water and 
Spirit.  The nine principles are:  
 
1. Insist on rights of humanity and nature to co-exist; 
2. Recognize interdependence;  
3. Respect relationships between spirit and matter; 
4. Accept responsibility for consequences of design decisions; 
5. Create safe objects of long-term value; 
6. Eliminate the concept of waste;  
7. Rely on natural energy flows;  
8. Understand the limitations of design;  
9. Seek constant improvement by the sharing of knowledge.  
 




















The American Institute of Architects recognized during the 
1993 World Congress of Architects, in the event when the 
Declaration of Interdependence for a Sustainable Future was 
signed that “poor design is responsible for many of our 
environmental problems” and viewed sustainable design and 
technology as offering opportunities to make buildings more 
enjoyable, productive and intelligent and to restore degraded 
environments. 
 
Researcher Leonie Sandercock argues that a sustainable 
approach to urban development “is not the model that most 
cities have adopted in the past 15 years or so to cope with 
restructuring, where the notion of urban development is one of 
transforming the physical fabric in order to attract transnational 
capital, investing in mega-projects, infrastructure, convention 
centers, etc and improving a city’s international image and 
credit rating, but paying little or no attention to its own 
neighborhoods and communities (place marketing, rather than 
place making).”  Sandercock suggests that to be truly 
sustainable, urban development has to be based on investment 
in a city’s own resources, which includes human, social, 
cultural, intellectual, environmental and urban capital.  It also 
needs to be guided by a long term vision of a ‘good city’ which 
has popular support because it has been put together through 
extensive discussion, so that “there is the right to the city 
(which involves perceptions of welcome and safety in every 
corner of the city) and the right to participation in decisions 
that shape it as a home to everyone.” (Sandercock, 2004). 
 
Randall Thomas has also written about the links of urban 
design and sustainability.  According to the researcher, 
sustainable urban design is, in part, about creating a balance by 
recognizing: “There are many good reasons for cities that are 
dense, have mixed uses and are varied.  But such cities will 
need to manage potential conflicts between varying 
conceptions or urban form and living, between public transport 
and individual cars, between public distribution of energy 
supplies and private control, between man-made environments 
and more natural ones and many others.  This challenge is 
about our futures – it is demanding and exciting.”  He also 
identifies that “an important element of designing for 
sustainability is that it is not bound by dogma, but can be 
adapted to meet future demands”. (Thomas et al, 2003)  
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Figure from pg vi, Preface - “Public Places- Urban 
Spaces:  The Dimensions of Urban Design” 
THE CONTEXTS OF URBAN DESIGN  
 
As pointed out in the previous discussion, Urban Design as an 
activity has a very loose definition, and means different things 
to different people.  While some consider it as a discipline in 
its own right, others consider it merely an ‘interface’ between 
other disciplines.  Nevertheless, although no single definition 
can be found about the matter, one concept that seems to be 
irrefutable is that urban design is about making places for 
people. 
 
A second concept that after the Modernist era seems to reach 
general agreement is the idea that respect for, and informed 
appreciation of context are prime components of a successful 
urban design (Carmona et al, 2003; Morris et al, ch.3, 2001).  
In the book ‘Public Places – Urban Spaces’, Carmona, Heath, 
Oc and Tiesdell go even further.  They present a number of 
overarching contexts - local, global, market and regulatory - 
that constrains and informs all areas of urban design action.   
 


















“Context is the character and setting of an area within which a 
project scheme will sit.  It is its natural as well as human 
history; the forms of the settlements, buildings and spaces; its 
ecology and archeology; its location, and the routes that pass 
through it.  Context also includes people, the individuals living 
in or near the area and how communities are organized so that 
citizens become real participants in the project development.  A 
thorough appreciation of the overall site context is the starting 
point for designing a distinct place.” (English Partnership) 
 
The change in context is what makes a rural area have different 
qualities and needs than a suburban area or an urban downtown 
core area.  The same rationale explains why urban design 
features that work in a city like Seattle (OR) may not work in 
Austin (TX) – differences in climate, ecology, economy, 
politics and culture require urban designers to apply different 
design approaches to each specific place.  
The Urban Design Compendium, by the English Partnership 
for the English Housing Corporation also stresses the 
importance of understanding the local contexts in urban 
development.  According to the publication “Appreciating 
Context”, understanding the local context “is about 
understanding the position of development, and how to 
position a development.”  It continues by saying that “high 




Figure from pg 40, Ch. 3- Environmental Footprints 




In the book “Public Places – Urban Spaces: The Dimensions of 
Urban Design”, the authors argue that “just as all acts of urban 
design are embedded in their local contexts, they are also 
inextricably embedded in the global context”, meaning that just 
as local actions have global impacts and consequences, global 
actions have local impacts and consequences.   
 
This is why global warming, climate change, pollution of the 
natural environment and the depletion of fossil fuel sources are 
important considerations for urban designers, no matter the size 
of their projects.  To contribute to a sustainable development, 
urban designers need to have regard to social impacts and long-
term economic viability, as well as the environmental impacts 
of their projects.  “This notion should be stressed, since 
developments have a much larger environmental impact than is 
immediately apparent. This can be visualized by considering a 
development’s environmental footprint.” (Carmona et al, 2003)  
 
 
















Market and Regulatory Contexts 
 
“The third and forth contexts- market (economy) and 
regulatory (governmental) represent different sides of the same 
(state-market) coin. (Carmona et al, 2003)  Almost everywhere 
around the world, market economies define the third context 
that influences the decisions in urban design.  Constrained by 
the forces of supply and demand, and the necessity of obtaining 
a reward (at least a return in the costs of investments), 
budgetary constrains are a big part in the decision-making 
process of urban design projects.  Another important constrain 
is mediated by the policy and the regulatory frameworks and 
controls (the regulatory context) designed to equalize the 
economic power so to produce better environments.  In other 
words, urban design actions usually occur in market economies 
that are regulated that control or correct market failures. 
 
Urban design projects must be designed and implemented in 
accordance with prevailing market conditions (to be 
economically viable) and within the regulatory context that 
exists at its time. 
1 
                                                 
1 Despite having to accept the regulatory context as given, urban designers 
often lobby for changes in zoning or other regulations, to achieve a more 
desirable project. 
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DIMENSIONS OF URBAN DESIGN 
 
Urban design qualities are numerous and difficult to measure.  
Classic readings in urban design are filled with references of 
different qualities of urban design that lead to successful 
outcomes (Lynch, 1960, 1981; Alexander et al, 1977; Whyte, 
1988).  Urban designers refer to those qualities as subtle 
perceptual, visual or social dimensions that are difficult to 
measure but might influence individual reactions, walking 
behaviors, sense of place, etc (Carmona et al, 2003).  In order 
to easily analyse what encompasses the activity of Urban 
Design, Carmona et al suggested a breakage into six different 
dimensions: perceptual, social, visual, functional, temporal and 
morphological.  Those dimensions combined result in the 
“everyday matters” for Urban Design.  For a successful design 
all dimensions and contexts should be linked and related in the 
conception of the design and throughout the design process.  
 
This section will briefly expose and analyze separately each of 
the above mentioned dimensions of Urban Design and link it to 
the matters of sustainability. 
 
 
The Perceptual Dimension 
 
The perceptual dimension of Urban Design focuses on the 
stress on people and how they perceive and value the urban 
environment.  Carmona et al stress that “places that are ‘real’ to 
people, invite and reward involvement – intellectual and/or 
emotional – and provide a sense of connectedness.”   The 
authors explain the link between the perceptual dimension and 
sustainability by arguing that “the physiological welfare of 
people is intimately related to the social stability of places, and 
how they are valued and looked after.” (Carmona et al, 2003)  
 
The Social Dimension 
 
By shaping the built environment, urban designers influence 
the patterns of human activities and social interactions.  
Although there is no reason in this study for an extended 
overview of all matters related to the social dimension of urban 
design it is interesting to note that it involves five main aspects: 
the way people relate to the space; the concepts of public realm 
 

















and public life; the notion of neighborhoods and communities; 
issues of safety and security; and the matters of accessibility. 
 
The social dimension can either reinforce or undermine the 
environmental well being in places, and special attention 
should be taken by designers in involving the public in the 
decision making processes to validate the public’s needs and 
preferences.  
 
The Visual Dimension 
 
When designing additions to the urban environment Urban 
Designers should approach the visual aspect of the whole 
context in which they operating.  “Buildings, streets and 
spaces, hard and soft landscaping and street furniture should be 
considered together, to create drama and visual interest and to 
reinforce or enhance the sense of place.” (Carmona et al, 2003) 
 
As a key principle of sustainability, a diverse built and natural 
environment together with concerns of aesthetic fulfillment are 
very important features for achieving a truly sustainable urban 
design.   
The Functional Dimension 
 
The functional dimension of Urban Design focuses on how 
places work and how designers can make “better” places.  
Concerns of the use of public spaces, environmental design and 
impacts, mix of uses and density considerations are some of the 
aspects involved in this dimension.   
 
Sustainability is highly linked to a good analysis of the 
functional dimension prior to the execution of a project, since 
the mixing of uses, high densities and coping with the 
environmental aspects of the site and the region will impact 
energy usage, air and water quality/ or pollution, etc. 
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The Temporal Dimension 
 
Time is a very important dimension on urban design projects.  
Urban environments change over time and urban design project 
and policies are implemented over time. 
 
As time passes, projects get out of the paper to become living 
spaces, occupied by real people with real needs and desires.  
The more use places get the more meaningful they become.  
But although place change, some things don’t.   
 
Urban designers need to understand how environments change 
over time to be able to design projects that can accommodate 
the inevitability of time’s passage but still offer some sense of 
continuity and stability to places. 
 
The pursuit of a sustainable development is a long-term goal 
and will only be accomplished through this big picture analysis 
and the understanding that small-scale interventions, recycling 
and adaptations will be needed along the way. 
 
The Morphological Dimension 
 
A growing body of research provides tools to measure and 
classify the urban morphology or urban form and shape of 
developments (Song & Knapp, 2004, 2007; Wheeler, 2003; 
Duany &  Talen, 2002; Berke et al, 2006).  This appreciation of 
morphology helps designers and planners understand local 
patterns of development and their changing processes.  Four 
major elements seem to be the most important to understand 
urban morphology.  They are: land uses, building structures, 
plot pattern and street pattern.  It is interesting to note, that 
from the previous list, street pattern is the most enduring 
element, and will influence development for the longest time. 
(Carmona et al, 2003).   
 
The sustainability of places is highly influenced by the 
configuration of the urban pattern.  A closer attention to the 
morphological dimension of Urban Design may encourage the 
reduction of automobile use, and environmental impacts such 
as air pollution and high levels of energy consumption. 
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ELEMENTS OF URBAN DESIGN AND THEIR IMPACTS ON SUSTAINABILITY
 
This part is dedicated to a deeper analysis of what are the 
measurable elements and effects of urban design that may 
generate specific pedestrian improvements, increase 
walkability1 and create a more sustainable urban living.  While 
little is known about the roles of specific urban design qualities 
and features in different locations, evidence can be found of the 
linkage between specific urban design elements and their 
impacts on sustainability.  Under the morphological dimension, 
the elements listed bellow define the quality of urban design.  
                                                 




Street Connectivity & Block Lengths 
 
Reid Ewing (1999) states in his study for the Smart Growth 
Network that there are many reasons why walkability depends 
on block size.  According to the author, the more intersections 
mean more places where cars must stop and pedestrians can 
cross, creating the potential for more direct routing for 
pedestrian.  Additionally, a dense network of streets disperses 
traffic, making streets more pleasant to walk along and easier 
to cross.  His study also reveals that “for a high degree of 
walkability block lengths of 300 feet more or less are desirable; 
blocks of 400 or 500 feet still work.  This is typical of older 
urban areas.  However, as blocks grow to 600 to 800 feet or, 
even worse, to superblock dimensions, adjacent blocks become 
isolated from each other.  If blocks are scaled to the automobile 
(more than 600 to 800 feet on a side), mid-block crosswalks 
and pass-throughs are recommended.” 
 
 
                                                                                                    













A report prepared for the Leed-ND Committee on 
understanding the relationship between Public Health and the 
Built Environment reiterates that, not only the lack of 
connectivity discourages walking because of the added travel 
distance to destinations, but traditional grids disperse traffic, 
lowering congestion, thus making streets safer to walk and 
cross (DCE et al, 2006).  The study also states that because 
greater connectivity provides more route choices, it might 
reduce trip lengths and consequently may diminish NOx and 












Studies also show that the Strategies for Metropolitan Atlanta’s 
Regional Transportation (SMARTRAQ) and the Land Use, 
Transportation, Air Quality and Health study (LUTAQ) in 
Puget Sound found that a 10% increase in intersection per 
square mile reduces the average of vehicle miles traveled by 
about 0.5% (TDM Encyclopedia, Roadway Connectivity). 
 
Evidence can also be found that a safer, more pedestrian 
friendly street system plays a major role in determining 
physical activity levels (McGinn et al, in press).  
 















Proximity of Origin and Destination / Mix of Uses 
 
Studies show that increased land use mix tends to reduce the 
distances that residents must travel for errands and allows more 
use of walking and cycling for such trips.  It can reduce 
commute distances (some residents may obtain jobs in nearby 
businesses), and employees who work in a mixed-use 
commercial area are more likely to commute by alternative 
modes (Modarres, 1993; Kuzmyak and Pratt, 2003).  Certain 
combinations of land use can be effective at reducing travel, 
such as incorporating schools, stores, parks and other 
commonly-used services within residential neighborhoods and 
employment centers.  
 
The DCE et al (2006) report for the Leed-ND Committee also 
supports that doubling neighborhood mix would result in a five 
percent reduction in VMT and consequently a decrease in 
traffic accident rates.  It also supports the fact that land use mix 
may contribute to the formation of social capital and reduces 
the risk of obesity.  In respect to that, the Center for Disease 
Control (CDC) states that even short walks can make a 
difference, estimating that a difference of 100 calories of 
exercise per person per day — a 20-minute walk — could 
eliminate the nation’s obesity epidemic. 
 
An interesting study by the BeldenRussonello & Stewart 
(2003) revealed why Americans are not walking as much as 
they should.  After surveying randomly by telephone, about 
800 Americans, they discovered that distance to stores, 
restaurants, and school are the main reason offered by 
Americans as to why they more often opt to take their car 
















According to their survey: 
• 54% say there are too few shops or restaurants within 
walking distance of their home. 
 
•  61% The main reasons Americans report not walking more 
are that “things are too far to get to” 
 
•  66 % of parents report the main reason their children do 
not walk or bike is because the school is too far away. 
The mix of uses and the reduction of automobile use could also 
make a huge impact in air quality of our cities.  According to 
the WorldWatch Institute, even shifting a small car trip to a 
short, four-mile round trip by bicycle keeps about 15 pounds of 
pollutants out of the air we breathe.  Other studies show that 
each 1% shift of mileage from automobile to non-motorized 
modes tends to reduce energy consumption and pollution 
emissions by 2-4% (TDM Encyclopedia, Walking & Cycling 
Encouragement). 
 

















According to a study done for the 1000 Friends of Oregon, less 
dense zones generate more auto trips (Parsons Brickerhoff 
Quade and Douglas, 19993).  The study reveals that of the one 
hundred and sixty two zones with less than one household per 
acre only four percent of all trips use transit or walk/bike 
modes.  In contrast, for the fifty-eight zones with density of 
four or more household per acre, nineteen percent of trips were 
transit or walk/bike mode. 
 
Ewing (1997) concluded that the doubling of neighborhood 
density results in a reduction in VMT from 5% to 38% and 
doubling urban densities results in a 25-30% reduction in 
VMT.  Using travel survey data Holtzclaw (1994) found that 
“… a reduction from twenty to five dwelling units per acre 
(i.e., urban to suburban densities) increases average vehicle 
travel by about 40%.” 
 
It is important to note that analysis by Ewing (1995) and 
Kockelman (1995) indicate that density itself has relatively 
little impact on travel if other factors are not associated with 
the increase in density.  Such factors like regional accessibility, 
land use mix and walkability, may actually have far greater 
impacts on travel behavior than density itself.  
 
Other studies show that employment density tends to have even 
greater impacts on commute mode split than residential 
density.  Frank and Pivo (1995) found that automobile 
commuting declines significantly when workplace densities 
reach 50 to 75 employees per gross acre.  This is because, 
according to the authors, this is the threshold needed to support 
premium transit service, and at the same time improve access 
to local services, such as nearby coffee shops and stores.  
Ewing (1999) goes on stating that higher densities usually 
mean more residents or employees within walking distance of 
transit stops and stations.  This increases street life and adds 
interest and security that goes with having more people around.  
The result is often a greater propensity to walk or use transit, 
and lower auto ownership rates. 
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A survey done by the Pedestrian and Bicycle Information 
Center showed that one of the most important reasons why 
people don’t walk in a neighborhood is because they are afraid 
of the speed people drive around.  Studies prove that people are 
right to be afraid.  A report by Transportation Alternatives New 
York City’s Advocates for Walking, Bicycling and Sensible 
Transportation suggest a strong relationship between higher 
vehicle speed and the greater severity of resulting personal 
injury.  According to the report: 5% of pedestrians would die 
when struck by a vehicle traveling 20 mph, about 40% for 
vehicles traveling 30 mph, about 80% for vehicles traveling 40 
mph, and nearly 100% for speeds over 50 mph.  
 
Traffic calming devices reduce traffic speeds and/or traffic 
volumes and thus reduce traffic accidents.   
 
Key elements to traffic calming programs can include 
regulation (speed limits), signage, public information and 
education, enforcement, and engineering modifications.  
While traffic lights are expensive to install and need regular 
maintenance, several traffic calming devices cost much less 
and, because they have no mechanical parts, require little 
maintenance.  Roundabouts, for example, are found to reduce 
collision frequency by an average of 82% while traffic humps 
can reduce coalitions by 75%. (DCE et al, 2006) 
 
It is also interesting to note that one study that analyzed 22 
American cities and found that converting one-way to two-way 
traffic not only improved traffic distribution, but it also 
improved business activities, increased investments on the 
street, created a more pedestrian-friendly environment and 
improved livability and sense of community.(HMSBID,2000) 
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Transit Availability
 
The literature suggests that the provision of accessible, 
frequent transit service is a necessary step for reducing car 
ownership, vehicle trips miles traveled and green-house gas 
emissions.  It is also noted that it promotes walking and biking 
(mode share commute), consequently improving cardiovascular 
and respiratory health and physical fitness.  Besser and 
Dannenberg (2005) have found that Americans who use transit 
spend a median of 19 minutes daily walking to and from transit 
and 29% achieve about 30 minutes of physical activity a day 
solely by walking to and from transit.  
 
According to the DCE et al (2006) report for the Leed-ND 
Committee, the most effective results are usually observed 
when transit stops are located within 500 feet of employment 
centers.  Beyond 1,000 feet, the use of transit for work trips 
drops off precipitously. 
 
The CATS Soles & Spokes Task2 report (2004) has also 
demonstrated how the relationship between transit and non-
motorized transportation is mutually beneficial and supportive.   
 
The report suggests that employment centers should be located 
within walking distance of transit stations.  One great example 
is the case of Arlington County in Virginia, where residents of 
the two Metro Corridors use transit for 41% of work trips 
compared to the regional average of only 15%.   
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A case that became exemplar of how transit availability may 
change traffic, economy and quality of life in a city is the case 
of Bogotá, Colombia (pictures bellow).  There, station accesses 
were carefully planned, while parking was limited to 
TransMilenio’s end stations.  While nearly half of the 62 
stations are served by skywalks/pedestrian overpasses, a 
network of sidewalks and bikeways feed into most stations, 
many embellished by attractive landscaping.  Around twenty 
four civic plazas, pocket parks, and recreational facilities were 
designed within a half kilometer of busway stops.  
 
 
The results of all those investments are impressive: 70% of 
TransMilenio users reach stations by foot or bicycle.  Within 
the 1st year, the city saw a 32% reduction in average travel 
times by bus, 93% drop in accidents; 98% passenger approval 
and higher property values along the corridor.  By its 5th 
anniversary in 2005, the city counted a 40% drop in air 





















One of the main functional factors associated with walking for 
recreation and for transport is a well-maintained walking 
surface.  Researchers from the Center for Disease Control and 
Prevention, at the U.S. Department of Health and Human 
Services, found that even when the elderly and people with 
disabilities live within two blocks of a bus stop, the lack of 
sidewalks, curb cuts, and bus shelters actually made use of the 
transportation system impossible, creating a situation where 
fewer than 10% of such persons use public transportation.  
Their studies also confirm that the two of the main reasons 
given as reasons for not exercising are lack of structures or 
facilities such as sidewalks and parks, and fears about safety.  
 
Sidewalks are also an important factor for real estate 
development and investment.  Studies show that sidewalks 
contribute to an overall "neighborhood amenity package," and 
may become a selling point.  
 
"People tend to like a neighborhood with sidewalks, because it 
tends to be more connected.”  When thinking about deciding 
where to live, having sidewalks and places to take walks for 
exercise or fun is important to 79% of Americans and “very” 
important to 44%. (Allen, 2005; BeldenRussonello & Stewart, 
2003) 
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Street buffers & Lighting 
 
Research indicates that improved roadway landscaping and tree 
planting encourages walking and reduces accident rates. 
 
According to the DCE et al (2006) report for the LEED-ND 
Committee, street lighting can act as a catalyst to bring about 
changes in social behavior which in turn contribute to a 
reduction in crime and disorder.  “Pedestrians and bicyclists 
move more slowly and are less protected than people in cars.  
Thus, they tend to be more sensitive to the scale and aesthetic 
details of the environment in which they move.” 
 
 
The CATS Soles & Spokes Task3 report demonstrates that 
places like Denmark and Australia have come to interesting 
solutions to reduce night-time crashes.  In Copenhagen, 
Denmark, internally-illuminated zebra-crossing-signs and 
illumination of the crossing from about 20 feet up with flashing 
amber light, reduced night time crashes by 30%.  
 
In Australia, floodlights (100 watt sodium-vapor lamps 
illuminating the crosswalk from about 17 feet up on each side 
of the street) at 63 crosswalks resulted in a 62% reduction in 
night-time crashes. 
 















Streetscape Design, Aesthetics & Design of Buildings 
 
A survey done by the Pedestrian and Bicycle Information 
Center, revealed that many people don’t walk in a 
neighborhood because the neighborhood is not a nice place 
(also comments about lots of trash and conditions of the 
buildings) or because the neighborhood looks barren, with no 
trees and setbacks are too large. 
 
This relationship between walkability and urban design 
qualities was also proved by Ewing et al. (2006) study for the 
Smart Growth organization.  The study found that urban design 
qualities explain more than 95% of the variation in mean 
overall walkability in neighborhoods.  According to their 




Imageability: the quality of a 
place that makes it distinct, 








Enclosure: refers to the degree to 
which streets and other public 
spaces are visually defined by 









Human Scale: refers to a size, 
texture, and articulation of 
physical elements that match the 







Transparency: refers to the degree 
to which people can see or 
perceive what lies beyond the 









Complexity/ Tidiness: refers to 










According to the study, places with higher scores of 
imageability, enclosure, human scale, transparency and 
complexity, have streets that are much more pedestrian-
friendly than those with low score.  These differences have 
high influence on the general livability of places, impacting 
directly the economy, traffic and overall quality of life. 
 















A study by Parsons Brickerhoff Quade and Douglas, for the 
1000 Friends of Oregon, revealed that households in zones 
where most of the buildings are oriented toward the street drive 
over 50% less miles per day than households in zones where 
most of the buildings are oriented toward the street.  Another 
study found that worksite amenities reduce average weekday 
car travel by 14%, due to a combination of reduced errand trips 
and increased ridesharing. (Davidson, 1994). 
 
Other studies show that in general people think that it is not 
enough to simply have a safe, accessible community — it 
should also be an aesthetically pleasing place to live and work. 
A $4.5 million investment in streetscape and pedestrian 
improvements on School Street in Lodi, California, proves the 
statement.  It attracted 60 new businesses, decreasing the 
vacancy rate from 18% to 6% and increasing downtown sales 
tax revenue by 30%. (“The Economic Benefits of Walkable 
Communities,” by the Local Government Commission for the 
California Department of Health Services.) 
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Parks and Open Spaces 
 
Parks and managed greenspace often share the magnetism of 
good schools to young families seeking where to settle.  In fact, 
in many cities, local referenda to preserve natural areas have 
sometimes passed in communities that simultaneously voted 
against increased funding for schools.  Conversely, parks can 
serve as social barriers, repelling or confining one community 
from another.  However, with good planning, diligent 
maintenance and equitable programming, parks have been 
shown to yield mostly positive effects. Through an array of 
studies1 parks have been credited with raising property values, 
promoting good health, binding communities, and improving 
the natural environment. 
 
                                                 
1 Lillieholm et al,1996; Thomas, 1991; Brach et al ,2003; NRDC; COSP; 
ERA, 2005; Harnik and Simms,2004; UI, 2007; Bedimo-Rung et al, 2005; 
Giles-Corti et al,  2005; Gies , 2006; Tilt et al, 2007; Wu and. Plantinga, 
2002; Frank et al, 2007; Sherer,2005;.Perryman Group, 2006; Rails to 
Trails Conservancy; Nicholls, 2004; Anderson and West, 2002. 
 
















Part III - Rating Systems  
Worldwide, during the past decades many industrial sectors 
have begun to recognize the impacts of their activities on the 
environment and to make significant changes to mitigate their 
environmental impact.  The commercial building construction 
industry is one of those sectors that recently begun to 
acknowledge their responsibilities for the environment, 
resulting in a shift in how buildings are being designed, built 
and operated.  This shift has been driven largely by a growing 
market demand for environmentally friendly and energy 
efficient products and services.  Though initiated primarily by 
the non-profit sector, federal, state and municipal sectors are 
increasingly committing to the green building cause.  
 
While typically buildings are designed according to local 
building codes, green building design challenges designers to 
go beyond the codes to improve the overall building 
performance and minimize environmental impacts. 
A few mechanisms now exist to transform this design goal into 
specific performance objectives and provide a framework to 
assess the overall design.  These tools are called green building 
rating systems.   
 
This chapter focuses on the understanding of green building 
rating systems, and especially Leed–Nd.  Since the center of 
this research is the discussion of what is a sustainable urban 
design, the analysis will focus on the Leed-Nd Neighborhood 
Pattern and Design chapter, its links to sustainability and 
which urban design qualities are being considered and how the 





Green or Sustainable Design 
 
Green design can be defined as “…one that is aware of and 
respects nature and the natural order of things; it is a design 
that minimizes the negative human impacts on the natural 
surroundings, materials, resources, and processes that prevail in 
nature.”7 It may also be defined as the art of designing physical 
objects and the built environment according to the principles of 
economic, social, and ecological sustainability.  Although 
definitions are broad philosophical statements, and tend to be 
difficult to articulate into specific design objectives, they are 
important to emphasize the need for a holistic approach to 
designing buildings as an integrated system. 
                                                 




Green Building Rating Systems 
 
Green building rating systems are transforming the 
construction industry by focusing on high-performance, energy 
efficient, economical and environment friendly buildings.  All 
green building rating systems are voluntary in nature, and in 
many cases, used as design checklists.  
 
The first environmental certification system was created in 
1990 in the UK, the Building Research Environmental 
Assessment Method (BREEAM). In the past decade, 
BREEAM has evolved from a design checklist to a 
comprehensive assessment tool to be used in various stages of 
a building life cycle. BREEAM is recognized by the U.K. 
building industry as the benchmark for assessing 
environmental performance. Canada, Australia and several 
European countries have developed variations of BREEAM 
incorporating local environmental requirements in the rating 
scheme. BEPAC (Building Environmental Performance 
 











Assessment Criteria), BREEAM Canada and BREEAM Green 
Leaf are examples of such efforts (Growi, 2004) 
 
In 1998 in the US, the Leadership in Energy and 
Environmental Design (LEED) Green Building Rating System 
was introduced, based quite substantially on the BREEAM 
system.  The LEED green building rating system, developed 
and administered by the U.S. Green Building Council8, was 
conceived to promote design and construction practices that 
would increase profitability while reducing the negative 
environmental impacts of buildings and improving occupants’ 
health and well-being (USGBC website).  According to the 
U.S. Green Building Council, LEED promotes a whole-
building approach to sustainability by recognizing performance 
in five key areas of human and environmental health: 
sustainable site development, water savings, energy efficiency, 
materials selection, and indoor environmental quality.  The 
great attractiveness of LEED is that it provides to building 
owners, designers and operators the tools to easily identify and 
                                                 
8 The U.S. Green Building Council is a Washington D.C.-based nonprofit 
coalition of building industry leaders. 
measure the impacts of their buildings’ performance in the 
environment.  
 
According to the USGBC website, state and local governments 
across the US are adopting LEED for public-owned and public-
funded buildings; there are also LEED initiatives in federal 
agencies, including the Departments of Defense, Agriculture, 
Energy, and State, and LEED projects are in progress in 41 
different countries, including Canada, China, Brazil, Mexico 
and India. 
 
LEED was originally developed as a rating system for new 
commercial buildings but has become a model for other 
building sectors and regulatory programs.  The success of 
LEED has created demands for adapting the rating system for 
other construction types.  There are now nine different LEED 
rating systems: LEED for New Construction, LEED for Exiting 
Buildings, LEED for Commercial Interiors, LEED for Core & 
Shell, LEED for Schools, LEED for Retail, LEED for 
Healthcare, LEED for Homes and the recently published pilot 
version of LEED for Neighborhood Development. 
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In turn, in 2005, the Green Building Initiative (GBI) launched 
Green Globes by adapting the Canadian version of BREEAM 
and distributing it in the U.S. market.  Green Globes 
emphasizes its ease-of-use and integration of green principles 
and best-practices in every stage of the process.  Its simpler 
methodology, employing a user-friendly interactive guide for 
assessing and integrating green design principles for buildings, 
continues to be a point of differentiation to LEED’s more 
complex and primarily paper-based system.  Green Globes’ 
web-based self-assessment tool can be completed by any team 
member with general knowledge of the building’s parameters, 
and it provides both preliminary (after schematic design is 
assessed) and final ratings (based on the Construction 
Documents Stage) during the assessment (Smith et Al, 2006) 
 
Other green building rating tools can be found many other 
localities, such as CASBEE a relatively new system developed 
for the Japanese market, the Australians Green Star and 
NABERS and the GB Tool, developed by the International 
Framework Committee for the Green Building Challenge, an 
international project that has involved more than 25 countries 
since 1998 (Fowler & Raunch, 2006) 
 
Although all green building rating systems differ in 
terminologies, structure, performance assessment methods, 
relative importance of the environmental performance 
categories and documentation requirement throughout 
certification, they seem to focus on the same five categories of 





4. materials, and 
5. indoor environment 
 
 











The last section of this chapter will focus on the analysis of the 
pilot version of LEED-ND rating system and its link to 
sustainability.  Its main difference from the other rating 
systems is that it focuses on urban design features that bring 
buildings together into a neighborhood, and relate the 
neighborhood to its larger region and landscape instead of 
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LEED-ND RATING SYSTEM 
 
Created in the spring of 2007 by three of the nation’s leading 
organizations in environmentally-friendly design - the U.S. 
Green Building Council (USGBC), the Congress of New 
Urbanism (CNU) and the Natural Resource Defense Council 
(NRDC) - this new category of the LEED rating system 
combines the principles of Smart Growth, New Urbanism and 
Green Building practices and was developed to become a set of 
national standards for neighborhood design and location: the 
LEED for Neighborhood Design (Leed-Nd).   
 
The great innovation of Leed-Nd is that it does not focus only 
on energy efficiency as a component of designing a green 
building, but incorporates several other sustainability aspects in 
the rating system.  This rating system was designed to rate 
development projects that fit well in terms of smart growth, 
new urbanism and green building.  Projects may vary from 
whole neighborhoods to fractions of them or even multiple 
neighborhoods.   
 
 
According to USGBC, smaller infill projects that complement 
existing neighborhoods, as well as large mixed use 
developments, are also under the Leed-ND umbrella. 
 
How does it work? 
LEED rating systems typically consist of a few prerequisites 
and many credits. In order to be certified, a project must meet 
each prerequisite.  Each credit is optional, but achievement of 
each credit contributes to the project’s point total.  From the 
total of 106 points, a minimum of 40 points total is required for 
certification, and higher point scores are required for silver (50-
59), gold (60-70), or platinum (80-106) LEED certification 
(LEED-ND Pilot Program, 2007). 
 
Leed-ND is organized in four different chapters: Smart 
Location & Linkage (30 possible points), Neighborhood 
Pattern & Design (39 possible points), Green Construction & 
Technology (31 possible points) and Innovation & Design 
Process (6 possible points). 
 









LEED for Neighborhood Development Pilot Project Checklist 
(See table 2 for more detailed information about each chapter) 
 
Smart Location & Linkage                   30 Possible Points 
Prereq 1    Smart Location           Required 
Prereq 2    Proximity to Water and Wastewater Infrastructure Required 
Prereq 3      Imperiled Species and Ecological Communities      Required 
Prereq 4    Wetland and Water Body Conservation       Required 
Prereq 5    Agricultural Land Conservation        Required 
Prereq 6    Floodplain Avoidance          Required 
Credit 1    Brownfield Redevelopment        2 
Credit 2    High Priority Brownfields Redevelopment      1 
Credit 3    Preferred Locations                  2-10 
Credit 4    Reduced Automobile Dependence                       1-8 
Credit 5    Bicycle Network          1 
Credit 6    Housing and Jobs Proximity         3 
Credit 7    School Proximity         1 
Credit 8    Steep Slope Protection          1 
Credit 9     Site Design for Habitat or Wetlands Conservation      1 
Credit 10 Restoration of Habitat or Wetlands        1 
Credit 11 Conservation Management of Habitat or Wetlands      1 
Neighborhood Pattern & Design         39 Possible Points 
Prereq 1    Open Community           Required 
Prereq 2    Compact Development         Required 
Credit 1    Compact Development     1-7 
Credit 2    Diversity of Uses      1-4 
Credit 3    Diversity of Housing Types     1-3 
Credit 4    Affordable Rental Housing     1-2 
Credit 5    Affordable For-Sale Housing     1-2 
Credit 6    Reduced Parking Footprint         2 
Credit 7    Walkable Streets        4-8 
Credit 8    Street Network       1-2 
Credit 9    Transit Facilities          1 
Credit 10  Transportation Demand Management        2 
Credit 11  Access to Surrounding Vicinity         1 
Credit 12  Access to Public Spaces         1 
Credit 13  Access to Active Public Spaces         1 
Credit 14  Universal Accessibility          1 
Credit 15  Community Outreach and Involvement       1 
Credit 16  Local Food Production         1 
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Green Construction & Technology                 31 Possible Points 
Prereq 1     Construction Activity Pollution Prevention    Required 
Credit 1     Certified Green Buildings               1-3 
Credit 2     Energy Efficiency in Buildings               1-3 
Credit 3    Reduced Water Use                1-3 
Credit 4     Building Reuse and Adaptive Reuse              1-2 
Credit 5     Reuse of Historic Buildings     1 
Credit 6     Minimize Site Disturbance through Site Design   1 
Credit 7     Minimize Site Disturbance during Construction  1 
Credit 8     Contaminant Reduction in Brownfields Remediation  1 
Credit 9     Stormwater Management               1-5 
Credit 10   Heat Island Reduction     1 
Credit 11   Solar Orientation      1 
Credit 12   On-Site Energy Generation     1 
Credit 13   On-Site Renewable Energy Sources    1 
Credit 14   District Heating and Cooling     1 
Credit 15   Infrastructure Energy Efficiency    1 
Credit 16   Wastewater Management     1 
Credit 17   Recycled Content in Infrastructure    1 
Credit 18   Construction Waste Management     1 
Credit 19   Comprehensive Waste Management     1 
Credit 20   Light Pollution Reduction     1 
Innovation & Design Process      6 Possible Points 
Credit 1 Innovation in Design                1-5 
Credit 2 LEED Accredited Professional                  1 
 
Project Total                 106 Possible Points  











Location of the U.S. projects included in the LEED-ND pilot program 
compiled by Criterion Planners. 
THE LEED FOR NEIGHBORHOOD DEVELOPMENT PILOT PROGRAM 
 
There are 238 projects participating in the pilot program.  
While the great majority is located in the US, it is interesting to 
note that twenty-three projects are located in Canada, two in 
China, one in Mexico, one in Korea and there is one in the 
Bahamas.  
 
According to USGBC, the objective of the pilot program is to 
ensure that the rating system is practical for application and is 
an effective tool for recognizing projects that incorporate smart 
growth, new urbanism, and green building practices.  The pilot 
program is expected to be concluded in 2008.  Based on 
feedback gathered during the pilot, the rating system will be 
revised to improve its effectiveness and applicability to the 
marketplace and will be finally launched in 2009. 
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LINKING LEED-ND TO SUSTAINABILITY 
 
As mentioned in Part II of this report, sustainable urban design 
is a complex and multifaceted issue.  While no single definition 
of what is meant by urban design or sustainable urban design 
can be found in the literature, one concept that seems to be 
irrefutable is that urban design is about making places for 
people.  A second concept that seems to reach general 
agreement is the idea that respect for, and informed 
appreciation of context are prime components of a successful 
urban design. 
 
In recent years, a few studies have been conducted to identify 
and measure urban design qualities.  In 2005 Porta and Renne 
investigated how formal components of neighborhoods and 
streets relate to sustainability issues.  Indicators that quantified 
those components allowed them to bridge urban design and 
sustainability.  This way they could measure and compare the 
design of different streets and neighborhoods, and identify 
positive and negative attributes of each place.   
 
Ewing et al (2006) developed for the National Center for Smart 
Growth a manual to identify and measure urban design 
qualities related to walkability.  Their study identified four 
qualities as the most influential to walking behavior: human 
scale, imageability, enclosure and transparency.  According to 
the report, these qualities can explain up to 95% of variation in 
mean overall walkability in places.   
 
Both studies interestingly demonstrated that qualitative urban 
design qualities can be quantified.  One of their limitations 
though was their reliance on photographic illustrations or video 
clips (rather than in-field ratings) and the trust on experts to 
identify and rate urban design qualities rather than on end-users 
of neighborhoods.  
 
Despite the evidence provided by the literature about the 
importance of the different dimensions and contexts in the 
urban design process, Leed-Nd seems not to follow those 
 





















concepts.  Thus far, even though it was created by defendants 
of ‘new urbanism’, ‘Smart Code’ and the ‘Transect-based’ 
map, no mention of context-sensitivity appears in the pilot 
version.  Two main questions arise from such observation: 
 
Have Leed-Nd simply overlooked at the importance of 
context? 
or 
Have they found out that after all, context-sensitivity is 
not essential, and urban design can indeed be reduced 
to a universal formula and still be sustainable?  
 
In order to find the answers to the questions above, it is 
important to first understand the links between Leed-Nd and 
sustainability.  To do so several tables were created.  Table 2 
summarizes the requirements and credits given by Leed ND to 
each attribute of all three chapters – Smart Location and 
Linkage, Neighborhood Pattern and Design and Green 
Construction and Technology.   
 
Since this study is centered on the discussion of what is a 
sustainable urban design, the reader will find that the analysis 
focuses on the Leed-Nd Neighborhood Pattern and Design 
chapter as a baseline to measure and rate elements and qualities 
according to their linkage to sustainability matters.  To make it 
easier to understand which urban design qualities are being 
considered and how the design elements translate into the 
characteristics of our daily lives, Table 4 was then created.   
 
The next chapter, Part IV, is dedicated to a case study where, to 
avoid the limitations of previously cited studies, a resident’s 
surveys was designed to test how, in real life, different 
elements and qualities of urban design behave in the different 
settings.   
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Table 2- Leed ND summary of requirements and credits 
 
  Intent Requirements Possible Points 
Smart Location & Linkage  30 
Prereq 1      Smart Location  
Encourage development within and near existing 
communities or public transportation infrastructure. 
Reduce vehicle trips and miles traveled and support 
walking as a transportation choice. 
Locate the project on an infill site. OR, near existing or planned adequate transit service. OR 
near existing neighborhood shops, services and facilities so that the project boundary is within 
1/4 mile walk distance from at least 4 or within 1/2 mile of 6 diverse uses. OR where the MPO 
demonstrates that the average annual home-based and/or non-home based rate of VMT/capita 
is/ or will be lower than the average rate of the metropolitan area 
Required 





Encourage new development within and near existing 
communities in order to reduce multiple environmental 
impacts caused by sprawl. Conserve natural and 
financial resources required for construction and 
maintenance of infrastructure. 
Locate the project on a site served by existing water and wastewater infrastructure OR within 
a legally adopted planned water and wastewater service area and provide new infrastructure 
for the project. 
Required 




Protect imperiled species and ecological communities. 
If endangered species have been not been found or have a high likelihood of being present, the 
prerequisite is achieved.  Otherwise: comply with an approved HCP under the Endangered 
Species Act. Or, perform adequate surveys of imperiled species and ecological communities 
to protect habitat and buffer or setback area from development in perpetuity, and analyze the 
threats from development of the proposed project to mitigate possible threats. 
Required 
Prereq 4     
 Wetland and 
Water Body 
Conservation  
Conserve water quality, natural hydrology and habitat 
and preserve biodiversity through conservation of water 
bodies or wetlands. 
Locate the project on a site that includes no wetlands, water bodies, or land within 100 feet of 
these areas; OR on a previously developed site where the area within a 1 mile radius from the 
perimeter of the site has either a) an average street grid density of at least 30 centerline miles 
per square mile, or b) an average built density of at least 30 dwelling units per acre for any 
residential components and 1.5 FAR for any non-residential components. OR, If the project is 
located on a site that includes wetlands, water bodies, or land within 100 feet of these areas, 
and if local, state, and federal regulations permit impacts to any on-site wetlands, water 
bodies, or buffer land that is within 100 feet of these areas, limit any impacts to less than the 
percentage of these areas reflected in either one of the two tables (pags 14 & 15 of the Leed 

























Prereq 5      
Agricultural Land 
Conservation  
Preserve irreplaceable agricultural resources by 
protecting prime and unique farmland and forest lands 
from development. 
Locate the project such that the site contains no more than 25% prime soils, unique soils, or 
soils of state significance as identified in a state Natural Resources Conservation Service soil 
survey; OR locate the project such that it meets the requirements specified in Options 1, 2, or 
3, of SLL Prerequisite 1; OR locate the project such that it is within a designated receiving 
area for development rights under a publicly administered farmland protection program that 
provides for the transfer of development rights from lands designated for conservation to 
lands designated for development; OR if the project is located within a metropolitan or 
micropolitan statistical area for which 75% or more of the total vacant land, including infill 
sites, is covered by prime soils, unique soils, or soils of state significance, and is on an 
adjacent site, then the prerequisite is not applicable. 
Required 
Prereq 6     
Floodplain 
Avoidance  
Protect life and property, promote open space and habitat 
conservation, and enhance water quality and natural 
hydrological systems. 
Locate on a site that does not contain any land within the 100-year floodplain as defined and 
mapped by FEMA or state or local floodplain management entity, whichever has been done 
most recently; OR on an infill site or a previously developed site and follow the NFIP 
requirements for developing any portions of the site that lie within the 100- year floodplain as 
defined and mapped by FEMA or state or local floodplain management entity, whichever has 
been done most recently; OR for projects where part(s) of the site is located within the 100-
year floodplain, develop only on portions of the site that are not in the 100-year floodplain or 
on portions that have been previously developed. Previously developed portions in the 
floodplain must be developed according to the NFIP requirements. 
Required 
Credit 1      
Brownfield 
Redevelopment  
Encourage the reuse of land by developing sites where 
development is complicated by environmental 
contamination, reducing pressure on undeveloped land. 
Locate project on a site, part or all of which is documented as contaminated (by means of an 
ASTM E1903-97 Phase II Environmental Site Assessment or a local Voluntary Cleanup 
Program) OR on a site defined as a brownfield by a local, state or federal government agency; 
Remediate site contamination such that the controlling public authority approves the 
protective measures and/or clean-up as effective, safe, and appropriate for the future use of the 
site. 
2 




Encourage the cleanup of contaminated brownfields sites 
in areas targeted for redevelopment. 
Earn SLL Credit 1: Brownfields Redevelopment, using a site that is in one of the following 
areas: 
Federal Empowerment Zone; Federal Enterprise Community; Federal Renewal Community; 
Communities with Official Recognition (OR) from the Department of Justice for their Weed 
and Seed Strategy; Qualified Low-Income Communities (LICs) as defined by the New 
Markets Tax Credit (NMTC) Program of the U.S. Department of the Treasury - Community 
Development Financial Institutions Fund (CDIF). 
1 
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Credit 3      
Preferred 
Locations  
Encourage development within existing communities 
and developed places to reduce multiple environmental 
harms associated with sprawl. Reduce development 
pressure beyond the limits of existing development. 
Conserve natural and financial resources required for 
construction and maintenance of infrastructure. 
Locate the project in one of the following locations that also earn at least one point for street 
grid density according to the calculation below: An infill site that is also a previously 
developed site (6 pts);  An infill site that is not a previously developed site (4 pts); An 
adjacent site that is also a previously developed site (3 pts); A previously developed site that is 
not an adjacent or infill site (2 pts);  An adjacent site that is not a previously developed site (1 
pt)Calculate the street grid density (in street centerline miles per square mile) within a 1 mile 
radius from the perimeter of the site boundary. Points are added to the above points according 
to the following street grid density:40 centerline miles/sq. mile or greater (4 pts); 30-39 
centerline miles/sq. mile (3 pts); 20-29 centerline miles/sq. mile (2 pts); 10-19 centerline 










Encourage development in locations that exhibit superior 
performance in providing transportation choices or 
otherwise reducing motor vehicle use. 
Locate project on a site with transit service of 20 or more easily accessible transit rides per 
week day. OR, locate project within a region served by an MPO and within a transportation 
analysis zone where annual VMT per capita or single occupancy vehicle (SOV) driving mode 
share has been demonstrated by MPO research derived from a household transportation 
survey to be no more than 80% of the average of the metropolitan region as a whole. OR, 
locate the project such that 50% of the dwelling units and business entrances are within a ¼ 
mile walk distance of at least one vehicle that is available through a vehicle-sharing program, 
and publicize the availability and benefits of the vehicle-sharing program to project occupants. 
1- 8  
Credit 5      Bicycle Network  To promote bicycling and transportation efficiency. 
Design or locate the project such that 50% of the dwelling units and business entrances are 
within 3 miles of at least four or more of the diverse uses  using an existing biking network 
and/or a biking network that will be completed as part of the project (3 mile distance is 
measured along the biking network, not as a straight radius); For any non-residential buildings 
and multifamily residential buildings that are part of the project, provide bicycle parking 
spaces or storage for a capacity of no less than 15% of the off-street parking space capacity 
provided for cars for those buildings. 
1 
Credit 6      
Housing and Jobs 
Proximity  
Encourage balanced communities with a diversity of 
uses and employment opportunities. Reduce energy 
consumption and pollution from motor vehicles by 
providing opportunities for shorter vehicle trips and/or 
use of alternative modes of transportation. 
Include a residential component equaling at least 25% of the project’s total building square 
footage, and locate and/or design the project such that the center is within a 1/2 mile walk 
distance of a number of pre-project jobs equal to or greater than 50% of the number of 
dwelling units in the project; OR include a non-residential component equaling at least 25% of 
the project’s total building square footage, and locate on an infill site whose center is within a 
½ mile walk distance of an existing and operational rail transit stop, and within a ½ mile walk 
distance of a number of existing dwelling units equal to or greater than 50% of the number of 
new jobs created as part of the project. 
3 
 





















Credit 7      School Proximity  
Promote public health through physical activity by 
facilitating walking to school. Promote community 
interaction and engagement. 
Include a residential component in the project that constitutes at least 25% of the project’s 
total building square footage; and locate or design the project so that at least 50% of the 
project’s dwelling units are within ½ mile walk distance of an existing or planned school. 
1 
Credit 8      
Steep Slope 
Protection  
Minimize erosion to protect habitat and reduce stress on 
natural water systems by preserving steep slopes in a 
natural, vegetated state. 
Avoid disturbing portions of project sites that have pre-project slopes greater than 15%; OR 
on portions of project sites with pre-project slopes greater than 15%: 
treat any fractions of the site that have not been previously developed by complying with the 
requirements for sites that are not previously developed ; OR restore native plants or adapted 
plants to 100% of any previously developed slopes over 40%; 60% of any previously 
developed slopes between 25%-40%; and 40% of any previously developed slopes between 
15%-25%; 
OR on portions of project sites with pre-project slopes greater than 15% that are not 
previously developed sites: 
do not disturb slopes greater than 40% and do not disturb portions of the project site within 50 
feet of the top of the slope, and 75 feet from the toe of the slope; limit development to no 
more than 40% of slopes between 25%-40%, and to no more than 60% of slopes between 
15%-25% and, locate development such that the percentage of the development footprint that 
is on pre-project slopes less than 15% is greater than the percentage of buildable land that has 
pre-project slopes less than 15%. 
1 
Credit 9       




Conserve native wildlife habitat, wetlands and water 
bodies. 
Protect significant habitat and its identified buffers from development in perpetuity by 
donating or selling the land or a conservation easement on the land to an accredited land trust 
or relevant public agency. OR if the project is located on a previously developed site, use 
native plants for 90% of vegetation, and use no invasive plants on any part of the site; OR, 
design the project to conserve 100% of all water bodies and wetlands on the site; and conduct 
an assessment, or compile existing assessments, showing the extent to which water bodies 
and/or wetlands on the site perform the following functions: 1) water quality maintenance, 2) 








Restore wildlife habitat and wetlands that have been 
harmed by previous human activities. 
Using only native plants, restore native habitat or pre-development water bodies or wetlands 
on the project site in an area equal to or greater than 10% of the development footprint and 
remove any invasive species on the site. Protect such areas from development in perpetuity by 
donating or selling the and or a conservation easement on the land to an accredited land trust 









Conserve native wildlife habitat, wetlands and water 
bodies. 
Create a long-term (at least 10-year) management plan for on-site native habitats and their 
buffers and create a guaranteed funding source for management. OR, create a long-term (at 
least 10-year) management plan for any on-site wetlands, water bodies and their buffers and a 




Table 2 Continued - Leed ND summary of requirements and credits 
  Intent Requirements Possible Points 
Neighborhood Pattern & Design 
39 
Prereq 1  Open Community  
Promote communities that are physically connected to 
each other. Foster community and connectedness beyond 
the development. 
Designate all streets and sidewalks that are built as part of the project or serving the project 
directly as available for general public use and not gated. Gated areas and enclaves are NOT 
considered available for public use, with the exception of education and health care campuses 





Conserve land. Promote livability, transportation 
efficiency, and walkability. 
Build any residential components of the project at an average density of seven or more dwelling 
units per acre of buildable land available for residential uses; Build any non-residential 
components of the project at an average density of 0.50 FAR or greater per acre of buildable land 
available for non-residential uses.       
Required 
                Residential Density (DU/acre)  /  Non- Residential Density (FAR)  
                           10 to 20                     /                          0.75 to 1.0 1 
                       > 20 and ≤ 30                /                      > 1.0 and ≤ 1.5 2 
                       > 30 and ≤ 40                /                      > 1.5 and ≤ 2.0  3 
                       > 40 and ≤ 50                /                      > 2.0 and ≤ 2.5  4 
                       > 50 and ≤ 60                /                      > 2.5 and ≤ 3.0  5 
                       > 60 and ≤ 70                /                      > 3.0 and ≤ 3.5  6 
Credit 1      
Compact 
Development  
Conserve land. Promote community livability, 
transportation efficiency, and walkability. 
                             > 70                        /                              > 3.5  7 
Include a residential component in the project that constitutes at least 25% of the project’s total 
building square footage; and design or locate the project such that at least 50% of the dwelling 
units are within ½ mile walk distance of at least:                            
 Number of uses              % of project occupancy at which uses need to be in place 
 
two uses                                           20% 1 
four uses                                           30% 2 
seven uses                                         40% 3 
Credit 2      Diversity of Uses  
Promote community livability, transportation efficiency, 
and walkability. 
ten uses                                             50% 4 
 





















Include a sufficient variety of housing sizes and types in the project such that the total variety 
of housing within the project, or within a ¼ mile of the center of the project, achieves at least 
0.5 according to the following calculation, which is based on the Simpson Diversity Index 
using the housing categories below. 
(Score = 1- ∑ (n/N)² , where n = the total number of dwellings in a single category, and N = the 
total number of dwellings in all categories) 
 
Score ≥ 0.5 and < 0.6  1 
Score ≥ 0.6 and < 0.7  2 
Credit 3      
Diversity of 
Housing Types  
To enable citizens from a wide range of economic levels 
and age groups to live within a community. 
Score ≥ 0.7  3 
Include a proportion of rental units priced for households earning below area median income 
such that: 
 
At least 15% of total rental units are priced for households up to 50% of area median income 
and units are maintained at affordable levels for a minimum of fifteen years. 
1 
At least 30% of total rental units are priced for households up to 80% of area median income 
and units are maintained at affordable levels for a minimum of fifteen years. 
1 
Credit 4      
Affordable Rental 
Housing  
To enable citizens from a wide range of economic levels 
and age groups to live within a community. 
At least 15% of total rental units are priced for households up to 50% of area median income 
and an additional 15% of total rental units are priced for households at up to 80% of area 
median income and units are maintained at affordable levels for a minimum of fifteen years. 
2 
A proportion of for-sale housing affordable to households at or slightly above the area median 
income such that: 
 
At least 10% of for-sale housing is priced for households up to 80% of area median income. 1 
At least 20% of for-sale housing is priced for households up to 120% of area median income. 1 Credit 5     
Affordable For-
Sale Housing  
To enable citizens from a wide range of economic levels 
and age groups to live within a community. 
At least 10% of for-sale housing is priced for households up to 80% of area median income and 
an additional 10% of for-sale housing is priced for households at up to 120% of area median 
income. 
2 
Credit 6      
Reduced Parking 
Footprint  
Design parking to increase the pedestrian orientation of 
projects and to minimize the adverse environmental 
effects of parking facilities. 
For any non-residential buildings and multifamily residential buildings that are part of the 
project, locate all off-street surface parking lots at the side or rear of buildings, leaving building 
frontages and streetscapes free of surface parking lots; Use no more than 20% of the total 
development footprint area for surface parking facility. For any non-residential buildings and 
multifamily residential buildings that are part of the project, provide bicycle and/or carpool 
parking spaces equivalent to 10% of the total automobile parking for each non-residential and 
multifamily building on the site. 
2 
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Credit 7      Walkable Streets  
Provide appealing and comfortable pedestrian street 
environments in order to promote pedestrian activity. 
Promote public health though increased physical activity. 
Principal functional entrances must face public spaces.  A minimum of 30% of all street 
frontages located within the project, or 15% of the ones bordering the project, must compile 
with the minimum building-height-to-street-width proportion of 1:3. Continuous sidewalks, 
woonerfs or footpaths must be provided along both sides of all streets within the project. All 
residential streets must be designed for a maximum speed of 20 mph. Non-residential or mixed-
use blocks may be designed for 25 mph. Additional points may be achieved by complying with 






Credit 8      Street Network  
Encourage the design of projects that incorporate high 
levels of internal connectivity and the location of projects 
in existing communities in order to conserve land, promote 
multimodal transportation and promote public health 
through increased physical activity. 
If new cul-de-sacs are created as part of the project, include a pedestrian or bicycle through-
connection in at least 50% of any new cul-de-sacs. If topographical conditions prohibit such 
connections, these are not included in the calculation. 
1-2 
Credit 9      Transit Facilities  
Encourage transit use and reduce driving by creating safe 
and comfortable transit facilities. 
Provide covered and at least partially enclosed shelters, adequate to buffer wind and rain, with at 
least one bench at each transit stop within the project boundaries. Shelters shall be illuminated to 
five average maintained footcandles (light levels may be reduced after hours). Existing external 
lighting can contribute to this level, but any new lighting shall meet light pollution requirements 
in GCT Credit 20, and designed to not directly illuminate any windows of residential properties. 
Provide kiosks, bulletin boards, and/or signs devoted to providing local transit information as 
part of the project, including basic schedule and route information at each transit stop that 
borders or falls within the project. 
1 
No more than 2 points can be earned under this credit. 
Create and implement a comprehensive TDM program for the project aimed at reducing 
weekday peak period trips by at least 20% compared to the forecasted trip generation for the 
project without the TDM strategies; and fund for a minimum of two years following build out 
of the project. 
1 
Credit 




Reduce energy consumption and pollution from motor 
vehicles by encouraging use of public transit. 
Provide transit passes valid for at least one year, subsidized to be half of regular price or 
cheaper, to each resident and employee locating within the project during the first three years 
of project occupancy (or longer). Publicize the fact that subsidized transit passes are available 
to the eligible residents and employees. 
1 
 





















Provide transit service (with vans, shuttles, buses) to rail, ferry, or other major transit facilities 
and/or another major destination such as a retail or employment center, with service no less 
frequent than five rides per weekday peak period. The service must begin when the project is 








Provide direct and safe connections, for pedestrians and 
bicyclists as well as drivers, to local destinations and 
neighborhood centers. Promote public health by 
facilitating walking and bicycling. 
Design and build projects such that there is at least one through-street at the project boundary 
every 800 feet, or at existing abutting street intervals, whichever distance is smaller. This does 
not apply to connections that cannot physically be made; e.g. wetlands, rivers, railroads, 




12     
Access to Public 
Spaces 
To provide a variety of open spaces close to work and 
home to encourage walking, physical activity and time 
spent outdoors. 
Locate and/or design project so that a park, green plaza or square at least 1/6 acre in area, and 
at least 150’ in width, lies within 1/6 mile walk distance of the 90% of the dwelling units and 
business entrances in the project. Parks less than 1 acre must also have a proportion no 
narrower than 1 unit of width to 4 units of length; For projects larger than 7 acres only, locate 
and/or design the project so that taken together all of the parks in the project shall average at 
least 1/2 acre in size. 
1 
Credit 
13      
Access to Active 
Public Spaces 
To provide a variety of open spaces close to work and 
home to encourage walking, physical activity and time 
spent outdoors. 
Locate and/or design the project so that an active open space facility of at least 1 acre lies 
within ½ mile walk distance of 90% of the dwelling units and business entrances in the 
project; OR at least 50% of dwelling units and business entrances are located within ¼ mile 
walk distance of a multi-use trail or Class I bikeway of at least 3 miles in length; OR at least 
90% of all dwelling units and business entrances in the project are located within ¼ mile walk 
distance of a public recreation center or gym with outdoor 
facilities or a park with active recreational facilities. 
1 
Credit 
14     
Universal 
Accessibility  
Enable the widest spectrum of people, regardless of age 
or ability, to more easily participate in their community 
life by increasing the proportion of areas that are usable 
by people of diverse abilities. 
For projects with residential components: For each residential unit type developed, design 
20% (and not less than one) of each type to comply with the accessible design provisions of 
the FHAA and Section 504 of the Rehabilitation Act , as applicable. For projects with 
common-use or recreational facilities constructed as part of the project: For any residential 
areas, apply the accessible design provisions of the FHAA and the Rehabilitation Act to 
facilities and rights-of-way; and For any non-residential areas, apply the accessible design 








To encourage community participation in the project 
design and planning and involve the people who live in a 
community in deciding how it should be improved or 
how it should change over time. 
Meet with immediate neighbors and local public officials to solicit input on the proposed 
project during the pre-conceptual design phase. Modify the project design as a direct result of 
community input, or if modifications are not made, explain why community input did not 
generate design improvements. Work directly with community associations and/or other 
social networks of the community to advertise public meetings and generate comments on 
project design. 
Establish ongoing means for communication between the developer and the community 
throughout the design, construction, and in cases where the developer maintains control of 







16     
Local Food 
Production  
Promote community-based and local food production to 
minimize the environmental impacts from transporting 
food long distances and increase direct access to fresh 
foods. 
Establish CC&Rs or other forms of deed restrictions that do not prohibit areas for growing 
produce, including greenhouses, on any portion or area of residential front yards, rear yards, 
side yards, balconies, patios or rooftops. Greenhouses, but not gardens, may be prohibited in 
front yard areas that face the street. Option 1 – Neighborhood Farms and Gardens; OPTION 2 
– Community Supported Agriculture, OPTION 3 – Proximity to Farmers’ Market 
1 
Table 2 Continued - Leed ND summary of requirements and credits 
  Intent Requirements Possible Points 
Green Construction & Technology 31 




Reduce pollution from construction activities by 
controlling soil erosion, waterway sedimentation and 
airborne dust generation. 
Create and implement an Erosion and Sedimentation Control (ESC) Plan for all construction 
activities associated with the project. 
 Required 
Credit 1     
Certified Green 
Buildings  
Encourage the design and construction of buildings to 
utilize green building practices. 
Design, construct, or retrofit one building as part of the project to be certified under one of 
the following LEED building rating systems: LEED for New Construction, LEED for 
Existing Buildings, LEED for Homes, LEED for Core & Shell, LEED for Schools, or any 
Application Guides of these rating systems (1 pt). Additional points (no more than 3 total) 
may be earned for each additional certified building that is part of the project;   
 1-3 
Credit 2     
 Energy Efficiency 
in Buildings  
Encourage the design and construction of energy efficient 
buildings to reduce air, water, and land pollution and 
environmental impacts from energy production and 
consumption. 
Design and construct at least 90% of all buildings in the project such that they meet one of 
the following requirements on pgs 96 to 98,  according to the appropriate category. 
 1-3 
Credit 3  
Reduced Water 
Use  
Minimize water use in buildings and for landscape 
irrigation to reduce the impact to natural water resources 
and reduce the burden on municipal water supply and 
wastewater systems. 
Design and construct at least 90% of all buildings in the project such that they meet the 
requirements on pgs 101 & 102 according to the appropriate category. 
 1-3 
 

























Extend the life cycle of existing building stock, 
conserve resources, reduce waste, and reduce 
environmental impacts of new buildings as they relate 
to materials manufacturing and transport. 
Incorporate into the project the reuse of one building that maintains at least 50% (based on 
surface area) of the existing building structure (including structural floor and roof decking) and 
envelope (including exterior skin and framing, and excluding window assemblies and non-
structural roofing material). 
Hazardous materials that are remediated as a part of the project scope shall be excluded from 
the calculation of the percentage maintained (1 point). 
For projects reusing portions of two or more existing buildings, 1 additional point can be 
earned by incorporating into the project the reuse that achieves the greater of the following: 
• 50% of 1 existing building plus an equivalent amount reused among one or more buildings 
(based on surface area, as defined above); or 
• 20% of the existing building stock (based on surface area, as defined above) 
 1-2 
Credit 5     
Reuse of Historic 
Buildings  
Encourage use of historic buildings in a manner that 
preserves their historic materials and character. 
Incorporate into the project one or more buildings that have been: 
• designated, listed, or identified by a local government as a historic or contributing structure in 
a locally designated historic district pursuant to a local preservation ordinance; OR 
• designated, listed, or identified as a historic or contributing structure in a historic district 
under a state historic register or on the National Register of Historic Places; 
AND 
Rehabilitate the building(s) in accordance with local or federal standards for rehabilitation, and: 
• obtain confirmation from the municipality, and/or the local historic preservation commission 
that the plan(s) for rehabilitation meet the local standards for an historic rehabilitation, OR 
• obtain confirmation from a State Historic Preservation Office or the National Park Service 
that the rehabilitation satisfies the Secretary of the Interior’s “Standards for Rehabilitation.” 
1 





Preserve existing tree canopy, native vegetation and 
pervious surfaces while encouraging high density, 
smart growth communities. 
Locate the development footprint on areas that are 100% previously developed and for which 
the zone of construction impact is 100% previously developed; OR depending on the density of 
the project, do not develop or disturb a proportion of the land that has not been previously 
developed on the site, exclusive of any land excluded from development by law or required to 
be preserved as a prerequisite of LEED for Neighborhood Development, and stipulate in 
CC&Rs or other binding development documents that the undisturbed area will be protected 
from development in perpetuity. 
1 
 71 





Conserve existing natural areas and protect trees to 
provide habitat and promote biodiversity. 
Locate the development footprint on areas that are 100% previously developed and for which 
the zone of construction impact is 100% previously developed; OR, for portions of the site that 
are not previously developed: identify limits of disturbance through the creation of construction 
impact zones; and limit all site disturbance to 40 feet beyond the building perimeter; 10 feet 
beyond surface walkways, patios, surface parking and utilities less than 12 inches in diameter; 
15 feet beyond primary roadway curbs and main utility branch trenches; and 25 feet beyond 
constructed areas with permeable surfaces (such as pervious paving areas, stormwater detention 
facilities and playing fields) that require additional staging areas in order to limit compaction in 











Encourage brownfields cleanup methods that reduce 
contaminant volume or toxicity and thereby minimize 
long-term remediation or monitoring burdens. 
Earn SLL Credit 1: Contaminated Brownfields Redevelopment; 
Use cleanup method(s) for 100% of the remediation that treat, reduce or eliminate the volume 
or toxicity of contaminated material found on the site. 
Cleanup methods which include only capping or translocation of contaminated material to an 
off-site location will not achieve this credit. 
1 
Credit 9     
Stormwater 
Management  
Reduce adverse impacts on water resources by 
mimicking the natural hydrology of the region on the 
project site, including groundwater recharge. Reduce 
pollutant loadings from stormwater discharges, reduce 
peak flow rates to minimize stream channel erosion, 
and maintain or restore chemical, physical, and 
biological integrity of downstream waterways. 
Implement a comprehensive stormwater management plan for the project that infiltrates, 
reuses, or evapotranspirates the specified amount of rainfall on pgs 115 & 116 from the 




10   
 Heat Island 
Reduction  
Reduce heat islands to minimize impact on 
microclimate and human and wildlife habitat. 
Provide any combination of the following strategies for 50% of the non-roof impervious site 
landscape (including roads, sidewalks, courtyards, parking lots, and driveways): 
• Shade (within five years of occupancy) 
• Paving materials with a Solar Reflectance Index (SRI) of at least 29 
• Open grid pavement system; OR 
Place a minimum of 50% of off-street parking spaces under cover (defined as underground, 
under deck, under roof, or under a building). Any roof used to shade or cover parking must 
have an SRI of at least 29; OR 
Use roofing materials that have a Solar Reflectance Index (SRI) equal to or greater than the 
values in the table below for a minimum of 75% of the roof surface of all buildings within the 
project; or install a "green” (vegetated) roof for at least 50% of the roof area of all buildings 
within the project. 
1 
 






















11    
Solar Orientation  
Achieve enhanced energy efficiency by creating the 
optimum conditions for the use of passive and active 
solar strategies. 
Locate project on existing blocks, or design and orient project, such that for 75% or more of the 
project’s blocks, one axis of each block is within 15 degrees of geographical east/west, and the 
east/west length of each block is at least as long, or longer, as the north/south length of the 
block. OR, design and orient 75% or more of the project’s buildings such that one axis of each 
building is at least 1.5 times longer than the other, and such that the longer axis is within 15 
degrees of the geographical east/west axis. The length to width ratio shall be applied only to the 
length of walls enclosing conditioned spaces; walls enclosing unconditioned spaces such as 
garages, arcades, or porches cannot contribute to credit achievement. South-facing vertical 
surfaces of buildings counting towards credit achievement must not be more than 25% shaded 
at time of initial occupancy (measured at noon on December 21st). 
1 
Credit 
12    
On-Site Energy 
Generation  
Reduce air, water, and land pollution from energy 
consumption and production by increasing the 
efficiency of the power delivery system. Increase the 
reliability of power. 
Develop on-site energy generation system(s) with peak electrical generating capacity of at least 
5% of the project’s specified electrical service load. OR,develop on-site energy generation 
system(s) with capacity of at least 5% of the project’s annual electrical and thermal energy 
consumption, as established through an accepted building energy performance simulation tool. 
For both options, total CO2 emissions shall be less than or equal to national average of CO2 
emissions for grid supplied electricity, which shall be calculated as the sum of 1545 lb per 
MWh produced by the onsite power generation system and 145 lb per MMBtu of thermal 
energy produced by the on-site power generation system. 
For both options, calculations for total on-site energy can include future site or building-
integrated systems stipulated through CC&Rs or other binding documents. 
1 
Credit 




Encourage on-site renewable energy self-supply in 
order to reduce environmental and economic impacts 
associated with fossil fuel energy use.  
Design and incorporate the use of shared on-site nonpolluting renewable energy generation 
technologies such as solar, wind, geothermal, small scale/micro hydroelectric, and biomass 
with peak electrical generating capacity of at least 5% of the project’s specified electrical 
service load.OR, design and incorporate the use of shared on-site nonpolluting renewable 
energy generation technologies such as solar, wind, geothermal, small scale/micro 
hydroelectric, and biomass with peak electrical generating capacity of at least 5% of the 
project’s annual electrical and thermal energy consumption, as established through an accepted 
building energy performance simulation tool. 
For both options, calculations for total on-site energy can include future site or building-




14    
District Heating 
and Cooling  
Reduce air, water, and land pollution resulting from 
energy consumption in buildings by employing energy 
efficient district technologies. 
Design and incorporate into the project a district heating and/or cooling system for space 
conditioning of all buildings in the project (at least 2 buildings total) such that at least 80% of 
the project total square footage is connected, and at least 80% of the project total peak heating 
or cooling load is connected. 
The efficiency of each component of the system which is regulated by ASHRAE / IESNA 90.1-
2004 must have an overall efficiency performance at least 10% better than specified by the 
ASHRAE 90.1 - 2004 Prescriptive Requirements. Additionally, pumping power must not 
exceed 2.5% of the thermal energy output (with one kWh of electricity equal to 3,413 Btu). 
Combined Heat and Power (CHP) district systems can achieve this credit by demonstrating 







15   
 Infrastructure 
Energy Efficiency  
Reduce air, water, and land pollution from energy 
consumption. 
Design or purchase any traffic lights, street lights, water and wastewater pumps and treatment 
systems that are included as part of the project to achieve a 15% annual energy reduction 
beyond an estimated baseline energy use for this infrastructure. If any traffic lights are installed 
as part of the project, use light emitting diode (LED) technology. 
1 
Credit 
16    
Wastewater 
Management  
Reduce pollution from wastewater and encourage water 
reuse. 
Design and construct the project to divert at least 50% of the wastewater generated by the 
project, and reuse wastewater to replace the use of potable water. Provide for on-site 
wastewater treatment to a quality defined by state and local regulations for the proposed reuse. 
50% of the wastewater is calculated by determining the total wastewater flow using 
conventional design practices in gallons per day and demonstrating that 50% of that volume 
enters an alternative, on-site process. 
1 
Credit 
17    
Recycled Content 
in Infrastructure  
Use recycled materials to reduce the environmental 
impact of extraction and processing of virgin 
materials. 








Divert construction and demolition debris from disposal 
in landfills and incinerators. Redirect recyclable 
recovered resources back to the manufacturing process. 
Redirect reusable materials to appropriate sites. 
Recycle and/or salvage at least 50% of non-hazardous construction and demolition debris. 
Develop and implement a construction waste management plan that, at a minimum, identifies 
the materials to be diverted from disposal and whether the materials will be stored on-site or 
commingled. Excavated soil and land-clearing debris do not contribute to this credit. 
Calculations can be done by weight or volume, but must be consistent throughout. 
1 
 


























Reduce the waste hauled to and disposed of in landfills. 
Promote proper disposal of office and household 
hazardous waste streams. 
Meet at least two of the following three requirements and publicize the availability and benefits 
of the drop-off point(s), station(s), or services: 
1) Include at least one drop-off point as part of the project available to all project occupants for 
office or household potentially hazardous wastes such as paints, solvents, oil, batteries; OR 
locate project in a local government jurisdiction that provides services for collecting these 
materials. If a plan for post-collection disposal or use does not exist, establish one. 
2) Include at least one recycling or reuse station as part of the project available to all project 
occupants dedicated to the separation, collection, and storage of materials for recycling 
including, at a minimum, paper, corrugated cardboard, glass, plastics and metals; OR locate 
project in a local government jurisdiction that provides recycling services for these materials. If 
a plan for post-collection use does not exist, establish one. 
3) Include at least one compost station as part of the project available to all project occupants 
dedicated to the collection and composting of food wastes; OR locate project in a local 
government jurisdiction that provides services for composting materials. If a plan for 






Minimize light trespass from site, reduce sky-glow to 
increase night sky access, improve nighttime visibility 
through glare reduction, and reduce development 
impact on nocturnal environments. 
For exterior lighting in shared portions of the project, only light areas as required for safety and 
comfort. Do not exceed 80% of the lighting power densities for exterior areas and 50% for 
building facades and landscape features as defined in ASHRAE/IESNA Standard 90.1-2004, 
Exterior Lighting Section, without addenda; 




Table 3 - Urban Design Qualities (according to the New Zealand Urban Design Protocol) 
Context:           Seeing that buildings, places and spaces are part of the whole town or city 
Character:       Reflecting and enhancing the distinctive character, heritage and identity of our urban environment 
Choice:            Ensuring diversity and choice for people 
Connections:   Enhancing how different networks link together for people 
Creativity:        Encouraging innovative and imaginative solutions 
Custodianship: Ensuring design is environmentally sustainable, safe and healthy 
Collaboration:  Communicating and sharing knowledge across sectors, professions and with communities. 
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Table 4 – Linking UD Qualities, Leed-ND Neighborhood Pattern & Design chapter and daily lives activities/ characteristics 
Sustainability 
Dimensions 
Key Attributes Indicators 
Leed Neighborhood Pattern & 
Design attributes 
UD qualities Questions 
  
sociability volunteering 
Does living in your neighborhood gives you a sense 
of community? 




What gives the place its personality?  Does it have a 
good feeling? Does it feel unique? sense of place community character 
access to public spaces Can you easily find your way around? 
access to active spaces 
context 
Is the environment comfortable? 
health public health 
universal accessibility 
How many hours/week do you exercise?  Where do 
you exercise - indoor or outdoor? 
Livability 
safety & security crime rates   
comfortable & 
safe 





diversity of uses creativity Are there varied lifestyle and work options? 
infrastructure costs How far is your work place? 
finance 
land value 
compact development collaboration How long does it usually takes for you to get from 
home to work? 
VMT street network 
transit facilities 
How long would it take for you to walk from your 
home to the nearest business or public facility? 
transit ridership transportation demand 
management 




mode share walkable streets 
connections 
How pleasant is it to walk and cycle? 
  
natural resources local food production 
How easy is it for you to find local products/ 
farmer's market? 
land consumption: infill vs. 
Greenfield vs. farmland 
development 
open community & compact 
development 
How many cars do your household own? 
greenhouse gas emission access to surrounding vicinity Are you satisfied with your water/gas/energy bills? land use 
energy consumption 
 
When going to the downtown area, how important 
is the availability of parking? 
stormwater quality 
When going to the shopping center, how important 




reduced parking footprint 
custodianship 
How important is it for you to live close to fresh 
air? 
  
housing mix diversity of housing types Are you a homeowner or a renter? 
affordable rental units Is there varied housing options? Equity diversity 
affordability 
affordable for-sale housing 
choice 
How do you feel about the housing diversity here? 
 
 























Part IV- Case Study  
 
Up to this point, a comprehensive review of Urban Design and 
Sustainable Urban Design has been provided.  However, at this 
moment it is time to start the analysis that will answer the main 
research question: whether or not Leed-ND should take 
contexts into consideration when crediting points to new 
developments.  Due to time constraints the analysis will be 
limited to local and regional contexts.  In order to address the 
research question, and to control issues of climate, culture and 
economy, in this study an analysis of different neighborhood 
types within a single city is provided, to gather insights from 
local residents of what, in their opinions, are the important 
features of their neighborhoods and what could be different to 
make it more sustainable. 
 77 
CHOICE OF CITY 
The analysis focuses on Charlotte, in Mecklenburg County, 
North Carolina.  Charlotte offers an interesting study area not 
only because high-quality research and data can be easily 
found and collected.  Charlotte is one of the fastest-growing 
cities in the US.  This growth includes large subdivisions 
emerging on the edges of town.  Charlotte ranked number 20 
within the Top 50 Cities in the U.S. by Population and Rank in 
2005 (http://www.infoplease.com) and number 6 within large 
cities with population ranging from 500,000 to 1,000,000. 
Charlotte has only just begun to address sprawl and its 
byproducts.  As in so many other US cities, downtown 
Charlotte declined as the suburbs grew.  But that is changing as 
public and private funding starts to reach older neighborhoods.  
The state, county, and city government, along with many 
residents, have recognized the importance of limiting sprawl by 
using "smart growth."  As previously mentioned in this report, 
the ideas behind smart growth are to increase public 
transportation, improve air quality, promote renewable energy, 
and encourage infill in the core of the city.   
 
Many of the city's smart growth projects are either in planning 
or infancy phases, and are focusing on getting the many 
communities throughout the metro region to agree on shared 
priorities.  
 















Charlotte is North Carolina's largest city and the seat of 
Mecklenburg County.  It is almost twice the size of the next 
largest city in North Carolina, Raleigh the State Capital. 
Located in the southern part of the state, near the South 
Carolina border, it was named for King George III of England's 
wife, Charlotte Sophia of Mecklenburg-Strelitz.   
 
Charlotte and Mecklenburg are part of a larger 6-county MSA 
area that includes Charlotte-Gastonia-Rock Hill located in both 
North and South Carolina.  The MSA includes more than 1.4 
million people. Charlotte’s and Mecklenburg’s metropolitan 
influence stretches beyond the 6 county MSA to a 16-county 
metropolitan region. (Charlotte Chamber of Commerce, 
History of Mecklenburg County).  Located in the central 
Piedmont area, the city prospers in the rolling hills with 
plentiful streams, moderate temperatures and adequate rainfall.   
                                                 
1 notes taken from: UNC Charlotte Urban Institute Home: Regional 




The climate is comfortable and moderate compared to the 
humidity and rain of Miami to the south, or the snow and cold 
of Washington, DC to the north.  January highs are 51 °F and 
July highs of 90 °F.  Charlotte has an average of 43 inches of 
rain annually, 214 days of sunshine, less than 6 inches of 
winter snow, and humidity at 74%. (Charlotte Chamber of 
Commerce, Weather and Climate, Charlotte and Wikipedia) 
 
Settled in about 1750, Charlotte was incorporated as a city in 
1768 and made the county seat in 1774.  From its modest 
beginnings as a small village, Charlotte abruptly attained city 
status with America's first discovery of gold in 1799. It was 
also the first small step in establishing the city as a financial 
center.  Charlotte quickly became the gold mining capital of 
the country.  From 1800 to 1848, Charlotte was the center of 
U.S. gold production until the California Gold Rush fifty years 
later.  It was about that time that the cotton industry moved 
south from New England.  By 1903, the Charlotte area was 




In 1960, Charlotte was still a relatively small, blue-collar city 
in a region where the economy was dominated by agricultural 
activities, textile manufacturing and furniture making.  These 
industries attracted distribution and financial services that 
eventually would become more important than the traditional 
economic drivers.  The distribution network necessary to bring 
raw materials to the region’s manufacturing plants and to move 
final products to the point of sale continued to grow and 
expand even as manufacturing activity eventually slowed 
beginning in the 1970s.  Today distribution is still one of the 
most vigorous and important parts of the region’s economy. Of 
the major distribution centers in the Southeast, Charlotte has 
7.1 million and Atlanta has 7.6 million people living within a 
100-mile radius. This radius population well exceeds Miami's 
5.9 million and the 2.7 million around Memphis. (Charlotte 
Chamber of Commerce, Business Community Profile) 
The city is also a hub for US Airways.  Charlotte is now served 
by an extensive state and federal highway network, including 
major north-south and east-west interstate arteries, and a 
modern, expanded international airport terminal.   
 
 
In addition, eight major airlines offer direct and nonstop daily 
flights to 159 cities including international travel.  Each year 
over 15 million passengers board planes at Charlotte/Douglas 
International Airport, ranking it the 12th most active air 
transportation center in the nation.   
 
The Charlotte region is also the center of the country's largest 
consolidated rail system.  Two major rail systems, Norfolk 
Southern Railway and CSX Transportation, link 27,000 miles 
of rail between Charlotte and 22 eastern states.  Each offers 
piggyback facilities combining with 484 trucking firms located 
here.  Direct connections are provided to the Ports of 
Wilmington, Morehead City and Charleston. (Charlotte 
Chamber of Commerce, Business Community Profile) 
During the expansion years of manufacturing, money to 
finance the growth came from a plethora of banks that had 
sprung up in the region, mainly in Charlotte when the city 
became a national center for textile production in the early 
1900s.   
 

















The financial institutions have flourished since that time, 
leading to the current situation of having two of the largest 
banks in the United States, Bank of America and Wachovia, 
headquartered in Charlotte.   These days Charlotte is the 
second-largest banking center in the United States.  
Other major employers are the education, health care, 
government, technology, and communications sectors.  
Charlotte is the center of the nation's fifth largest urban region.  
This fact is startling considering that Charlotte, a mid-sized city 
with a population of 695,995, is the largest city within the 
region.   
Planning for the future 
There is no question that a lot have changed since 1960.  For a 
starter, the population of the Charlotte region has more than 
doubled.  As a result, Charlotte and the region had to recast 
their potential destiny.  No longer competing with Greensboro, 
Winston-Salem and Raleigh or aspiring to be like Atlanta, 
Charlotte is viewed today as a national city and is regularly 
compared with rapidly growing urban areas throughout the 
United States. Such comparisons often occur with Sun Belt 
locales, where most of the new growth cities are located.   
While it used to try to compare itself with Atlanta, what 
Charlotte is trying to avoid are Atlanta’s problems with traffic, 
education and other negative outcomes from rapid growth.  To 
achieve its goals of becoming “the new Atlanta that works,” 
Charlotte’s residents, employers, civic leaders, governments 
and other organizations within the region are working together 
to help shape the region’s remarkable growth.  
One important decision to counteract sprawl was the decision 
to create a dynamic uptown.  In the 1990s, the City Council 
adopted the Center City Charlotte Urban Design Plan that 
proposed higher density residential and business development 
inside the I-277 Loop. (Charlotte Center City Partners, A Brief 
History of Center City Development)  To implement this new 
vision, the Council created two new zoning codes and re-
designated the land use within the I-277 Loop.  There are three 
distinguishing components to Center City’s new zoning: the 
protection of single-family homes, compatible infill 
development, and the encouragement of pedestrian activity.   
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These same goals are further expanded upon in Charlotte’s 
newest plan, the 2010 Vision Plan.  To add to the residential 
and business environment, the 2010 Plan adds more guidance 
for developing pedestrian-friendly streets and businesses that 
support pedestrian activity, as well as a commitment to a high 
standard of architecture and development. New land uses were 
created.  
The Urban Residential Districts (UR) provides standards and 
incentives to promote redevelopment of urban areas that are 
predominantly residential but with a mix of uses.   
 
Uptown Mixed Use Districts (UMUD) strengthen the high-
density core of Central City by encouraging high-density 
residential development, retail and wholesale trade, business, 
offices, and financial services.  Though the district promotes 
high density, Charlotte demands that development encourage 
pedestrian activities.  Pedestrian circulation is supported with 
urban design, open spaces, signs, and street furniture.  While 
the private car is not eliminated from downtown, Charlotte is 
welcoming innovations to encourage safe and dense pedestrian 
circulation. 
 
To further encourage density and pedestrian activity, the 
Planning Commission instituted three overlay districts: 
Pedestrian, Historic, and Transit.  Overlay districts are applied 
in conjunction with other zoning codes and grant additional use 
or development requirements.  The result is to have both the 
underlying zoning use and the overlay use together.  The 
Historic District Overlay encourages preservation, restoration, 
rehabilitation, and conservation of architecturally and 
historically significant areas, new construction to be 
compatible with the original historic character, and single-
family homes are protected from demolition.  The Pedestrian 
Overlay purpose is to reestablish the urban fabric of Center 
City by encouraging pedestrian activity. 
 
Transit Overlay Districts encourage transit and pedestrian 
development to supplement Center City’s multi-modal 
development.  Public transit lines and pedestrian friendly 
sidewalks are developed together since their functions are 
inclusive. 
 

















Growth and its consequences 
Growth has brought the region an array of remarkable 
opportunities.  The positive impacts feature flourishing 
employment opportunities, a dramatic rise in household income 
and a high rate of home ownership.  Growth also has attracted 
many amenities to the region such as: arts and cultural 
offerings, a proliferation of upscale and ethnic restaurants, 
recreational and professional sports teams, NASCAR growth, 
museums, youth activities and much more.  
At the same time, rapid growth has also presented alarming 
challenges.  The region continues to struggle to handle 
overcrowded schools, traffic congestion, crime and a loss of 
sense of place.  For instance, while thirty years ago, 
Mecklenburg County probably averaged adding less than one 
new school a year, and some of those were replacements, now, 
the Charlotte-Mecklenburg Schools need to open a high school, 
a middle school and three elementary schools annually just to 
keep up.  On the brighter side, the educational level of the 
working, adult population has increased in recent years.  The 
region’s percentage of working adults age 25 or older with a 
bachelor’s degree or higher rose six percentage points from 
1990 through 2000 (17.2 to 23.2 percent).  This moved the 
region close to the national average of 24.4 percent in 2000.  
Much of this increase in educational standing might be 
attributed to people migrating to the region for professional 
jobs. (UNC Charlotte Urban Institute Home: Regional 
Indicators) 
Transportation is one of the big issues when talking about 
growth and urban sprawl.  In respect to highway travel, the 
percentage of workers (age 16 or older) driving alone to work 
has remained steady over the last decade.  Nevertheless, travel 
times within the region have increased dramatically since 1990, 
whether it is work commutes or travel in general at peak times.  
The average annual travel delay per peak traveler nearly 
doubled from 1995 through 2005, rising from 23 person-hours 
of delay in 1995 to 45 person-hours of delay in 2005.  And 
delays experienced during peak travel times (6 a.m. to 9 a.m. 
and 4 p.m. to 7 p.m.) continue to accompany urban sprawl.  
Charlotte has recently recognized that new transportation 
options, such as light rail or high-occupancy lanes on 
highways, may affect travel time to some degree. Even more 
significant, though, are land-use and lifestyle decisions that 
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result in more people living in dense urban environments and 
using public transportation.  (UNC Charlotte Urban Institute 
Home: Regional Indicators) 
In looking at the health of the Charlotte region, economic 
conditions definitely play a key role in the infant mortality rate.  
Higher rates generally occur in poorer counties and lower rates 
occur in richer counties.  Historically, the region has had a high 
infant mortality rate because of low wages, lack of health 
insurance and poor educational levels.  Education and money 
would go a long way toward solving this problem.  The 
average county infant mortality rate for minorities was nearly 
double that of the overall county rate and more than double that 
of the white rate.  The minority average was 17.7 deaths per 
1,000 births in 2004, compared with a 9.3 overall average.  The 
average county white infant mortality rate was 6.5 deaths per 
1,000 births. (UNC Charlotte Urban Institute Home: Regional 
Indicators) 
With respect to Arts, Recreation and Cultural Life, adequate 
per capita government spending on libraries is fairly constant 
in the counties of the region, and reflects a major shift from 
where the region was prior to the 1970s.  Before then, the 
region was made up largely of blue-collar working people, 
most of whom prized work, not education.  Libraries became 
more important in the 1960s and 1970s as the region realized 
education was linked to economic development and as more 
professionals began moving to the area.  
Looking at the region’s economy, per capita income rose 
greatly from 1990 through 2005. The Charlotte region is 
significantly wealthier than it was several decades ago, as 
evidenced by the arrival and growth of upscale retailers, 
particularly in Charlotte. (Charlotte Center City Partners, 
March 8th 2008) 
 






















Source: Claritas, 2005 
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Unemployment rates in the region peaked in 2003 at 6.8 
percent and declined to 5.1 in 2006.  This indicates that the 
region has rallied from the economic downturn following the 
9/11 terrorist attacks and from the closing of many textile 
plants.  Manufacturing in general continues to decline as a 
regional employer; though, it still leads among types of 
employment, at 15.2 percent of all jobs.  And the 
manufacturing sector that remains is transitioning from a labor 
intensive, low tech industry to a capital intensive, high tech 
industry.  Service jobs continue to rise but are occurring most 
in urban and urbanizing areas of the region.  These jobs vary 
tremendously in wages, ranging from minimum-wage retail 
positions to high-paid professional jobs.  
With respect to the environment, within the Metropolitan 
Statistical Area (MSA), which encompasses many but not all of 
the counties in the Charlotte region, the percentage of 
unhealthy air days has declined over the past decade.  
However, the MSA is still in “Non-Attainment” of the Clean 
Air Act, partly because the Environmental Protection Agency’s 
criteria have stiffened in recent years.  Regardless of the slight 
improvement in air quality, the air in Charlotte is still not as 
healthy as it needs to be. (UNC Charlotte Urban Institute 
Home: Regional Indicators ) 
When looking at Public Safety, crime rates have declined since 
1999, with fluctuations in types of crime in the fastest-growing 
areas.  
 



















Crime in Charlotte (using Charlotte-Mecklenburg) by Year 
Type 1999 2000 2001 2002 2003 2004 2005 2006 
Murders 84 74 66 67 66 59 85 83 
    per 100,000 13.9 11.8 10.4 10.4 9.9 8.9 12.6 11.9 
Rapes 262 308 293 289 306 312 323 346 
    per 100,000 43.3 49.3 46.0 44.7 45.8 47.1 47.7 49.5 
Robberies 2,517 2,651 2,996 2,893 2,688 2,786 3,649 3,207 
    per 100,000 416.1 423.9 470.7 447.2 402.4 420.9 538.9 458.5 
Assaults 5,275 4,482 4,420 4,334 4,134 4,118 3,876 3,896 
    per 100,000 872.0 716.7 694.5 670.0 618.9 622.2 572.4 557.1 
Burglaries 10,314 9,598 10,285 10,516 11,066 12,021 12,783 13,582 
    per 100,000 1705.0 1534.8 1616.0 1625.7 1656.6 1816.2 1887.8 1942.0 
Thefts 30,116 27,789 27,291 25,860 26,628 28,129 26,708 28,154 
    per 100,000 4978.4 4443.6 4287.9 3997.7 3986.2 4249.8 3944.3 4025.5 
Auto thefts 4,845 4,561 4,406 4,638 6,840 6,777 7,098 7,150 
    per 100,000 800.9 729.3 692.3 717.0 1023.9 1023.9 1048.3 1022.3 
Arson 290 315 317 455 300 347 317 346 
    per 100,000 47.9 50.4 49.8 70.3 44.9 52.4 46.8 49.5 
City-data.com crime 
index (higher means 
more crime, U.S. average 
= 323.2) 
744.2 677.1 677.7 655.7 658.2 685.3 713.2 691.0 
Source: City-Data.com, March 8th 2008, http://www.city-data.com/city/Charlotte-North-Carolina.html 
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The percentage of individuals living in poverty is another good 
measure of social well-being.  Studies show an increase from 
10.9 percent to 13.6 percent when comparing 2000 to 2005.  
The 2005 figure of nearly 14 percent is in keeping with the 
long-term trend related to poverty.  Regardless of the 
government policies and programs or community attention 
focused on the problem to date, the percentage in poverty stays 
around 15 percent. (UNC Charlotte Urban Institute Home: 
Regional Indicators) 
Housing data in the Charlotte region indicate a high rate of 
home ownership.  Nearly 70 percent of the homes in the region 
are owner-occupied.  The for-sale market in the region has 
cooled in 2007 as credit has tightened because of troubled 
loans and their impact on financial markets.  But as of mid-fall, 
home prices in the region have remained steady.  A rise in 
apartment construction in the near future is expected.  Tighter 
credit has dampened the condo and town home markets, and 
the average apartment vacancy rate for six of the region’s 
counties is below 10 percent (6.52 in early 2007).  The average 
county rent within the region in early 2007 was about $630.   
The Center City is attracting a lot of investment.  Plans are 
underway or proposed for $3.7 billion dollars of residential 
development, much of that is in sixteen new high-rise 
residential towers.  Today, there are 12,000 living in the Center 
City. By 2012, this number is expected to skyrocket to more 
than 27,000.  According to Uptown realtors, the average size of 
a unit is 1,000 square feet and the average price is $300,000, 
although unit prices currently range from $139,000-$3.5 
million. (Charlotte Center City Partners, March 8th 2008) 
 
 
























IDENTIFICATION OF DIFFERENT TYPES OF NEIGHBORHOODS 
 
In the paper “A Tale of Two Cities: How different are recent 
residential development patterns in Portland and Charlotte?” 
Song and Wilson (work in progress), worked to characterize 
the urban, suburban, and rural landscapes in a way that helps 
the research team, and others, develop growth scenarios for the 
distant future out to the year 2050.  They identified the patterns 
by applying various analytical techniques and used aerial 
photographs of the study area and other data, to validate the 
results.   
 
The result is the identification of eight different neighborhood 
types (type 1, type 2, type 3, type 4, type 5, type 6, type 7 and 
type8), in the relation to five different criteria (walkability, 
local/ regional accessibility, property values, agglomeration 
and industrial uses) that range from the more urban area 






The neighborhoods surveyed in this study were picked from 
that study.  
 
In the following pages, the reader will find a map (figure 1), 
the summary (table 5) of the description1 of each neighborhood 
type according to Song and Wilson, and photographic images 
of each neighborhood type, according to their findings. 
 
 
                                                 
1 Retrieved from: “A Tale of Two Cities: How different are recent 
residential development patterns in Portland and Charlotte?”, 
characterization overview by Song and Wilson (work in progress). 
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Figure 1 – Map of Mecklenburg County by 
neighborhood types. 
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Table 5: Description of neighborhood types according to Song and Wilson (work in progress) 
Type 1 This cluster consists of one, unique CBD block group.  The local/regional accessibility is very high here as the distances to the CBD, major roads, 
transit stops, and commercial uses are negligible. There are no residential uses within this small block group, which is almost exclusively comprised of 
commercial uses.  This cluster also scores very high on the agglomeration factor due to high improvements to total parcel value ratio.  
Type 2 With one exception, this cluster essentially is the CBD. The residential parcels are small, for the most part. There is a wide array of land uses here 
(commercial, industrial, residential, institutional, etc).  
 
The block groups within this cluster score highly on the local/regional accessibility and agglomeration factors based on the mean factor score for each 
cluster. This reflects their proximity to the traditional CBD, commercial uses, major roads, and bus stops.   
 
These block groups represent the downtown areas or older neighborhoods inside the Charlotte city limits. 
Type 3 This cluster includes the block groups situated roughly in the second ring out from the CBD. The residential lots are smaller here than in the farther 
outlying areas. We see a greater degree of land use mixing here with commercial and industrial uses comprising a larger share of the total land area.  
 
The block groups within this cluster have relatively high local/regional accessibility as they are close to the CBD, existing commercial uses, transit 
stops, and major highways. 
Type 4 This cluster includes block groups that have less greenspace and greater access to commercial uses than Clusters 3, 4, and 5.  However, this walkability 
does not translate to wider accessibility as these block groups are further from transit stops, major highways, and the traditional CBD than Type 5.  
Single-family residential uses are dominant within this cluster.  
Type 5 On average, the block groups within this cluster are dominated by single-family residential uses, have significant levels of greenspace (tree canopy), 
and are close to the traditional CBD, commercial uses, major roads, and bus stops. There is some industrial activity in the block groups north of the 
CBD along the I-77 corridor, but this cluster does not represent employment centers.  
Type 6 Forest dominates this cluster but there are also quite a few larger-lot residential uses.  
On average, the block groups within this cluster have more greenspace than the clusters closer to the traditional CBD, but less greenspace than the 
block groups in Type 3. Based on the mean factor score, these block groups have limited local and regional accessibility which means they are further 
from commercial uses, transit stops, and major highways.  
 
These block groups represent a bridge or transition from completely rural or greenfield type development to more suburban forms. 
Type 7 These block groups are all located on the fringes/edges of the study area. They are almost entirely forested with larger-lot residential comprising the 
significant remaining lands. 
 
The block groups within this cluster have very high levels of green space and are located very far away from commercial uses, transit stops, and major 
highways, based on the mean factor score for each cluster. The ratio of improvement value to total value for these block groups is high, which implies 
low overall value for the land within these areas.  
 
These block groups represent [the most recent – but how would we know the timing?] development within previously natural or agricultural areas.  
Type 8 On average, the block groups within this cluster are dominated by industrial and forested uses. The residences within this cluster are typically isolated, 
large lot, single-family uses. There are also significant levels of commercial uses within this cluster.  
 























In order to collect information about local perspectives in 
different neighborhoods, residents from different areas of the 
city were surveyed.  The survey's intent was not to describe the 
particular individuals who, by chance, are part of the sample 
but to obtain a composite profile of the population’s perception 
of the neighborhood.  The goal was to survey about one 
hundred residents, in seven different neighborhoods of the city 
of Charlotte, NC.  This way, the results could be reliably 
projected from the sample to the larger population.   
 
The sample was not selected in advance and only people who 
volunteer participated.  A total of eighty two Mecklenburg 
County’s residents were surveyed between February 21 and 22 
of 2008.  Surveys were conducted in the streets of Downtown 
Charlotte as well as in a major shopping center of the city. 
 
The survey used in this study was approved by The Behavioral 
Institution Review Board at The University of North Carolina 
at Chapel Hill (study number 08-0161). 
 
Methodology 
As mentioned in the last section of Part III, for the purpose of 
this study a table (Table 4) linking Sustainability Dimensions 
with its key attributes, indicators, LEED-ND Neighborhood 
Pattern & Design elements (Table 2), Urban Design Qualities 
and possible questions for our survey was constructed.  A 
resident’s survey was then refined, according to a literature 
review1, to fully incorporate all aspects of sustainability. (See 
Survey) 
 
The audit instrument (Survey) used to survey the 
neighborhoods was adapted from the 2003 Twin cities Walking 
Survey by Kathryn H. Schmitz.  Questions from Schmitz’s tool 
were compressed and reformatted to keep questions consistent 
with the issues addressed by Leed ND Neighborhood Pattern 
and Design chapter for analysis. The final audit instrument 
consisted of 31 questions.  
                                                 
1 2006 Charlotte’s Regional Growth and Open Space Survey, by UNC 
Charlotte – Urban Institute, the PlaceChecklist, by Placecheck website 
(http://www.placecheck.info/placechecklist_full.htm), 2003 Twin cities 
Walking Survey, by Kathryn H. Schmitz. 
 












Information was collected by means of standardized 
procedures (see the Survey bellow), so that every individual 
was asked the same questions in the same way.   
 
Most questions were designed to stimulate the properties of 
interval scales, which permit gradation of responses. For 
example answers varying from “strongly disagree”, “disagree”, 
“neither agree nor disagree”, “agree” and “strongly agree”, 
were used since they can be easily converted into numerical 
values of equal intervals that can be averaged in a way that 
makes for meaningful summaries. Questions 2, 11 and 33 
behave differently since those were qualitative questions.  
Questions 1 to 5 and 31h assessed issues such as character, 
sense of community, context, comfort and safety; questions 6 
and 24 assessed environment issues, such as local food 
production and air quality; questions 7 and 8 evaluated street 
network, questions 9 to 11 and 31g the walkability of streets; 
questions 12, 15 16, 17, 31d and f assessed the diversity of uses 
in the neighborhood and how compact were the neighborhoods 
with questions such as commute-to-work time and length; 
questions 13 and 14 the housing mix; questions 18 and 19 
evaluated the importance of parking spaces; 31e evaluated 
transportation demand management and the importance of 
transit facilities; 31c how resident’s valued the access to active 
spaces; 31a the importance of affordability; 31k the importance 
of access to public spaces and 31l the connectivity to other 
neighborhoods and vicinities.  
 
Questions 20 to 30 were added to provide further detail of the 
neighborhoods’ demographics and guarantee that a diverse 
spectrum of people was surveyed.  Each survey took from 5 to 
10 minutes to be completed. (See Survey bellow) 
 
Question 31 was a final rating of 12 aspects that might have 
influenced people when choosing to live in their neighborhood 
(from mot at all important to very important, in a scale from 1 
to 5). 
 
Surveyees had the option to decline to answer any of the 
questions of the survey for any reason. The complete survey 
result can be found as table 8.in the appendix,  
 95 
Survey:  
Neighborhood Design Sustainability Study 
 
 
Neighborhood Type :  #    ____ 
 
Please choose the answer that best applies to you and your neighborhood. 
 
1. Does living in your neighborhood give you a sense of community? 
None     A little    Some       Very much  
 
2. What gives the place its personality?  
Nothing          People       Architecture        Landscape        Other: ___________ 
 
3. My neighborhood has a good feeling.  The environment is comfortable and pleasant. 
 Strongly Disagree Neither Agree Agree Strongly 
      Disagree                                         nor Disagree                                 Agree 
 
4. I feel very safe and secure in my neighborhood. 
 Strongly Disagree Neither Agree Agree Strongly 
    Disagree                                            nor Disagree                                  Agree 
 
5. My neighborhood has a unique feeling. 
 Strongly Disagree Neither Agree Agree Strongly 
     Disagree                                           nor Disagree              Agree 
 
6. It is very easy for me to find local products/ farmer's market. 
 Strongly Disagree Neither Agree Agree Strongly 
          Disagree nor Disagree                                         Agree 
 
 












7. I can easily find my way around the neighborhood. 
 Strongly Disagree Neither Agree Agree   Strongly 
         Disagree                                          nor Disagree                                   Agree 
 
8. Driving in my neighborhood is very safe and pleasant.  
 Strongly Disagree Neither Agree Agree   Strongly 
        Disagree                                            nor Disagree                                   Agree 
 
9. Biking in my neighborhood is very safe and pleasant.   
 Strongly Disagree Neither Agree Agree   Strongly 
        Disagree                                            nor Disagree                                  Agree 
 
10. Walking in my neighborhood is very safe and pleasant.   
      Sidewalks are well kept and there is plenty of street trees and lightning.  
 Strongly Disagree Neither Agree Agree   Strongly 
         Disagree                                           nor Disagree                                   Agree 
 
11. What changes would you like to see made in your community for walkers? 
     (Two responses allowed)  
More/ Better crosswalks     
More/ Better sidewalks  
More lights on streets  
Slower Traffic on local streets 
More trees/shaded areas 
Closer destinations (stores/rest/parks 
 
12. There are a varied of lifestyle and work options around my neighborhood. 
 Strongly Disagree Neither Agree Agree Strongly 
       Disagree                                          nor Disagree                                Agree 
 
13. There is a great variety of housing options in my neighborhood. 
 Strongly Disagree Neither Agree Agree Strongly 





14. Are you satisfied with the housing diversity in your neighborhood? 
 Strongly Somewhat Neither Satisfied Somewhat Strongly 
       Dissatisfied          Dissatisfied         nor Dissatisfied     Satisfied          Satisfied 
 
15. How far is your work place?  
 1-3 miles     3-10 miles        10-20 miles       More than 20 miles away 
 
16. How long is your commute to work? 
1-5 min 6-10 min 11-20 min 21-30 min        31+ min    
 
17. How long is a walk to the nearest business or public facility? 
1-5 min 6-10 min 11-20 min 21-30 min        31+ min   
 
18. When going to the downtown area, how important is the availability of parking? 
 Not at all       Somehow     Important      Very important 
 
19. When going to the shopping center, how important is the availability of parking? 
 Not at all       Somehow     Important      Very important 
 
Your Demographic Information: 
 
20. Are you a:    Homeowner       Renter 
 
21. How old are you?            ___________________ 
 
22. How long have you lived in this neighborhood?     ____________ Years/ Months 
 
23. How many cars are in your household? 
 
 None   1  2  3 or more 
 
 













24. How important is air quality to you? 
 
 Not at all       Somehow     Important      Very important 
 
25. How many times/week do you exercise?   
 
 Never      Once/month      Once/week       2-3 times/week       3-5 times/week 
 
26. Where do you exercise?   
 
    Indoors  Outdoors 
 
27. How much was your last water bill? 
 
$10 $20 $30 $40 $50 $60 $70 $80 $90 $100   $120 or more 
  
28. How much was your last gas bill? 
 
$10 $20 $30 $40 $50 $60 $70 $80 $90 $100   $120 or more 
 
29. How much was your last energy bill? 
 
$10 $20 $30 $40 $50 $60 $70 $80 $90 $100   $120 or more 
  
30. Approximate annual household income (please give only one response) 
$10,000 or less  
$10,001 to $20,000  
$20,001 to $30,000  
$30,001 to $40,000 
$40,001 to $50,000  
$50,001 to $60,000 
$60,001 to $70,000  
$70,001 to $80,000 
$80,001 to $100,000 
$More than $100,000 
Don’t Know 
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  31. Reasons for moving to your neighborhood 
Please rate how important each of the following reasons was in your decision to 
move o your neighborhood.   
 







You are Finished!     Thank you for your time and 
effort 






Affordability 1 2 3 4 5 
Value appreciation 1 2 3 4 5 
Closeness to open   space 
(e.g. parks) 
1 2 3 4 5 
Closeness to job or school 1 2 3 4 5 
Closeness to public   
transportation 
1 2 3 4 5 
Desire for nearby shops 
and services 
1 2 3 4 5 
Ease of walking 1 2 3 4 5 
Sense of community 1 2 3 4 5 
Safety from crime 1 2 3 4 5 
Quality of schools 1 2 3 4 5 
Closeness to recreational 
facilities 
1 2 3 4 5 
Access to freeways 1 2 3 4 5 
 














Part V – Results of the Analysis 
 
As previously mentioned, the purpose of the survey was to gather 
information from only a portion of a population of each 
neighborhood type for the purpose of the study.  A total of eighty 
two Mecklenburg County’s residents were surveyed between 
February 21 and 22 of 2008.   
 
Surveys were conducted in the streets of Downtown Charlotte as 
well as in a major shopping center of the city.  Individuals taking 
the survey were not exposed to any kind of physical, economical, 
emotional or legal risk.  There was also no risk of breach of 
confidentiality, since no personal identifiers were collected in the 
survey. 
 
Before starting the survey all surveyees were asked to identify the 
area where they lived by number or color (a map of the county, see 
figure 1, with neighborhood types color coded, was showed to all 
surveyees before they begun the survey).  Survey's results are 
presented in completely anonymous summaries in this chapter.   
 
In all, there were forty two questions coded from eighty two 
surveys.   
 
Table 6 shows how individual responses were coded to facilitate the 
analysis. 
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Table 6: codifying survey’s responses 
Answers 
Questions 
1 2 3 4 5 6 7 8 9 10 11 
1 
Does living in your neighborhood give you a 
sense of community? 
None A little Some  Very much   
2 What gives the place its personality?  Nothing        People Architecture    Landscape  Other 
3 
My neighborhood has a good feeling. The 





































































Biking in my neighborhood is very safe and 











Walking in my neighborhood is very safe 
and pleasant.  Sidewalks are well kept and 












What changes would you like to see made in 






















There are a varied of lifestyle and work 











          
 













Table 6 Continued – codifying survey’s responses  
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Are you satisfied with the housing diversity 











15 How far is your work place? 1-3 miles 3-10 miles 10-20 miles 
More than 20 
miles away 
  
16 How long is your commute to work? 1-5 min 6-10 min 11-20 min 21-30 min 31+ min    
17 
How long is a walk to the nearest business 
or public facility? 
1-5 min 6-10 min 11-20 min 21-30 min 31+ min    
18 
When going to the downtown area, how 
important is the availability of parking? 




When going to the shopping center, how 
important is the availability of parking? 
Not at all Somehow  Important 
Very 
important 
20 Are you a:   Homeowner  Renter 
21 How old are you?               
22 




    
23 How many cars are in your household? None 1 2 3 or more 
24 
How important is air quality to you? 










26 Where do you exercise?  Indoors Outdoors Both     




How much was your last gas bill? 




How much was your last energy bill? 




Approximate annual household income 

























31 Reasons for moving to your neighborhood                       
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Table 6 Continued – codifying survey’s responses  
a. affordability 










b. value appreciation 









c. closeness to open space (e.g. parks) 









d. closeness to job or school 









e. closeness topublic transportation 









f. desire for nearby shops and services 









g. easy of walking 









h. sense of community 









i. quality of schools 









j. closeness to recreational facilities 









k. access to freeways 
























For stronger and better result analysis, the 7 original 
neighborhood types were then compressed into 4 types: 
• types 1 & 2 became the new type 1’ Urban Core;  
• types 3 & 4 became the new type 2’ or Urban Areas;  
• types 5 & 6 became the new type 3’ or Inner-Suburbs; 
• type 7 became the new type 4’ or Exurban 
 
Mode and average of all responses were calculated for each of 
the four different neighborhood types.  Twelve tables were then 
created, grouping the survey questions within the specific 
themes of Leed-ND Neighborhood Pattern and Design to allow 
for an easier comparison. Those tables are found in the next 
sections of this chapter. 
As pointed out earlier, questions 20 to 30 were added to the 
survey to provide further detail of the neighborhoods’ 
demographics and guarantee that a diverse spectrum of people 
was surveyed.  The table bellow confirms that a wide arrange 
of people were surveyed.  This is most evident by looking at 
the differences between mode and average.  For a more 
complete understanding of the survey’s demographic the 
complete survey result can be found as table 8 in the appendix. 
 




Q20 Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 
mode 1’ 2 50 48 2 4 5 3 4 7 10 6 
median 1’ 1.6 39.6 26 2.8 3.5 3.9 2.5 4.71 7.38 7.89 3.88 
mode 2’ 1 60 24 3 4 4 1 5 11 11 1 
median 2’ 1.5 47.7 108.46 2.67 3.57 3.62 1.6 5.29 8.93 8.94 4.63 
mode 3’ 1 38 24 3 4 4 1 5 11 11 7 
median 3’ 1.31 43.3 101.25 2.82 3.74 3.62 1.91 4.78 9.48 8.74 6.61 
mode 4’ 1 #N/D 48 3 4 4 3 2 11 5 9 




LINKING LEED-ND TO THE SURVEY’S RESULTS 
 
Community Outreach and Involvement 
 
While Leed-ND assigns one single point to community 
outreach and involvement, the survey showed that, in all four 
neighborhood types, residents feel that people is what gives 
their neighborhoods its personality. They also rated sense of 
community as one important reason they chose to live where 
they do.  This was specifically evident on the urban areas 
(types 1’ and 2’) and the inner-suburbs (type 3’). 
Leed-ND 
Neighborhood Pattern & 
Design 
community outreach & involvement 
points assigned 1 
 Nbd Type Q1 Q2 Q3 Q5 Q31h 
mode 1’ 2 2 4 4 5 
median 1’ 2.45 3.1 3.64 3.45 3.25 
mode 2’ 3 2 4 4 3 
median 2’ 2.58 2.57 3.5 3.57 3.33 
mode 3’ 2 2 4 3 5 
median 3’ 2.79 2.74 3.63 3.55 3.88 
mode 4’ 2 2 4 3 4 
median 4’ 3 2.71 3.71 3.14 3.5 
 























Local Food Production 
 
According to the pilot program of Leed-ND, projects can be 
granted one point for promoting community-based and local 
food production to minimize environmental impacts.  The 
survey reveals that from all four neighborhood types, three of 
them reported that it was quite easy to find local products in 
their neighborhood.  Only type 2’, the urban area, disagreed 
with this statement.  
Street Network 
 
Leed-ND encourages conservation of land and promotes 
multimodal transportation and physical activity by granting 
projects between one and two points if their design 
incorporates high levels of connectivity and it is located in 
proximity to existing communities.  According to the survey, 
residents of the urban core are the most satisfied with the street 
network of their neighborhood.  Nevertheless, all three other 
neighborhood types’ residents said they were satisfied with the 
street network of their areas and agreed that they could easily 
find their ways around their neighborhood.  
Leed-ND Neighborhood Pattern 
& Design 
local food production 
points assigned 1 
 Nbd Type Q6 
mode 1’ 4 
median 1’ 3.36 
mode 2’ 2 
median 2’ 3.42 
mode 3’ 4 
median ‘3 3.68 
mode 4’ 4 
median 4’ 3.57 
Leed-ND Neighborhood Pattern & Design street network 
points assigned 1 to 2 
  Nbd Type Q7 Q8 
mode 1’ 5 4 
median 1’ 4.55 3.55 
mode 2’ 4 4 
median 2’ 4.25 3.46 
mode 3’ 4 4 
median 3’ 4.38 3.77 
mode 4’ 4 4 






According to the pilot program of Leed-ND, projects can be 
granted from four to eight points for promoting public health 
through increased physical activities if they provide an 
appealing and comfortable environment for pedestrians.  
 
The survey shows that in all neighborhood types people 
considered the walkability of the area an important feature 
when looking for a place to live.  This is particularly evident on 
the most urban areas (neighborhood types 1’ and 2’).  The 
results also reveal that the two changes most residents would 
like to see in their neighborhood to enhance the walkability of 
their areas were having more/better sidewalks and more 
lighting on the streets.  The third most desired improvement 
revealed was to have slower traffic on the local streets.  
Leed-ND 
Neighborhood 
Pattern & Design 
walkable streets 
points assigned 4 to 8 
 Nbd Type Q9 Q10 Q11 Q31g 
mode 1’ 4 4 2 & 4 4 
median 1’ 3.55 3.27  4.25 
mode 2’ 4 4 2 &3 5 
median 2’ 3.17 3.4  3.94 
mode 3’ 4 4 2 & 3 4 
median 3’ 3.41 3.53  3.94 
mode 4’ 3 4 3 & 4 4 
median 4’ 3.86 4  4 
 





















Diversity of Uses and Compact Development 
 
Leed-ND also promotes community livability, transportation 
efficiency and walkability by granting projects between one 
and four points if their design: incorporates a mix of uses in the 
project or locate residential units close to a diversity of uses 
already in existence in the nearby areas.  It also offers 
additional credits - from one to seven points - for projects that 
achieve this mix of uses in a compact and dense way. 
Residents from the most urban areas identified the mix of uses, 
i.e. being nearby shops and services and having a small 
commute to work or school, as a very important aspect of the 
area when deciding to live in the neighborhood.  On the other 
hand inner-suburbs and exurban residents rated being close to 
shops and services as important (one degree lower) and only as 




diversity of uses 
compact 
development 
points assigned 1 to 4 1 to 7 
 Nbd Type Q12 Q17 Q31d Q31f Q15 Q16 
mode 1’ 4 3 5 5 2 3 
median 1’ 3.6 2 4.63 3.88 1.89 2.89 
mode 2’ 4 3 5 5 2 3 
median 2’ 3.55 2.53 4.06 3.89 2.33 3 
mode 3’ 4 3 3 4 2 4 
median 3’ 3.46 2.58 3.55 3.7 2.47 3.3 
mode 4’ 4 4 3 4 1 1 
median 4’ 3.83 3.4 3.83 3.33 1.67 1.8 
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Housing Mix and Affordability 
 
The equitable aspect of sustainability is touched by Leed-ND 
through the diversity of housing types and affordability of 
rental and for-sale housing units.  Projects that are available for 
citizens with varied economic levels and age groups may get 
from one to three credits.  Projects with rental units affordable 
for families with below area median income may get from one 
to two points, and those with for-sale units affordable to 
households at or slightly above the area median income may 
get from one to two credit points. 
 
The survey’s result shows that residents from neighborhood 
types 1’, 2’ and 3’ highly value affordability in their 
neighborhoods, and only residents from neighborhood type 4’, 
the exurban, said they were strongly satisfied with the housing 
diversity in their neighborhood.  
 
Leed-ND Neighborhood Pattern 
& Design 
housing mix affordability 
points assigned 1 to 3 2 to 4 
 Nbd Type Q13 Q14 Q31a 
mode 1’ 4 4 5 
median 1’ 4 3.5 4.25 
mode 2’ 4 3 5 
median 2’ 3.05 3.26 4 
mode 3’ 4 4 5 
median 3’ 3.53 3.54 4.23 
mode 4’ 4 5 4 
median 4’ 4.17 4.6 3.8 
 























Reduced Parking Footprint 
 
Leed-ND grants projects with one to two credit points for 
reducing the parking footprint and designing parking spaces 
that do not disrupt the pedestrian orientation of projects and 
minimize the adverse environmental effects of parking 
facilities. 
 
It is interesting to note that no connection between the 
locations of the project, i.e., if it is in the urban core, suburbs or 
exurban areas and the number and density of parking spaces is 
made.  Likewise, the survey results don’t show many 
differences in the way residents rate the importance of parking 
spaces.  In fact, across all neighborhood types, residents seem 
to find the availability of parking spaces in downtown and in 
the shopping areas to be very important.  
 
Leed-ND Neighborhood Pattern 
& Design 
reduced parking footprint 
points assigned 2 
 Nbd Type Q18 Q19 
mode 1’ 4 4 
median 1’ 3.5 3.5 
mode 2’ 4 4 
median 2’ 3.47 3.5 
mode 3’ 4 4 
median 3’ 3.59 3.46 
mode 4’ 3 4 
median 4’ 3.4 3.67 
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Transportation Demand Management (TDM) & Transit Facilities 
 
Leed-ND encourages the reduction of energy consumption and 
pollution from motor vehicles by encouraging the use of public 
transportation.  Projects can get two points if they reduce 
weekday peak periods by a comprehensive TDM, provide or 
subsidize transit passes or make available transit services to 
residents.  Projects may be credited one more point for 
reducing the needs of driving by creating safe and comfortable 
transit facilities. 
 
The survey analysis shows a drastic difference in how people 
value availability of transit close to their homes.  While people 
living in the two most urban areas, types 1’ and 2’ responded 
that it was very important for them to live close to public 
transportation, residents of the inner-suburbs and the exurban 





Pattern & Design 
transportation demand management.      
& transit facilities 
points assigned 2 + 1 
 Nbd Type Q31e 
mode 1’ 5 
median 1’ 3.25 
mode 2’ 5 
median 2’ 3.18 
mode 3’ 1 
median 3’ 2.55 
mode 4’ 1 
median 4’ 2.67 
 





















Access to active and public spaces 
 
To promote walking, physical activity and time spent outdoors, 
Leed-ND grants projects one point for locating or designing 
active open space facilities close to residences and one point 
for locating or designing projects close to public spaces, such 
as parks, plazas or squares.  According to the survey, residents 
from the urban core are the ones who most highly value being 
close to public spaces.  On the other hand, exurban residents 
are the ones who give most value to closeness to active spaces. 
 
Access to Surrounding Vicinity 
 
 According to the pilot program of Leed-ND, projects can be 
granted one credit point for providing direct and safe 
connections for all modes to local destinations and 
neighborhood centers.  The survey tested how residents felt 
about this issue asking locals how important for them it was to 
have good access to freeways close to their homes.  Residents 
from the urban core responded that this was important for 
them, while all other three neighborhoods’ residents said that 
this was only somewhat important for them when choosing a 





access to active 
spaces 
access to public 
spaces 





mode 1’ 3 5 
median 1’ 2.88 3.38 
mode 2’ 3 3 
median 2’ 3.47 3.61 
mode 3’ 3 4 
median 3’ 3.83 3.61 
mode 4’ 4 4 
median 4’ 3.83 3.33 
Leed-ND Neighborhood 




points assigned 1 
 Nbd Type Q31l 
mode 1’ 4 
median 1’ 3.38 
mode 2’ 3 
median 2’ 3.61 
mode 3’ 3 
median 3’ 3.47 
mode 4’ #N/D 
median 4’ 3 
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INTERPRETATIONS FROM FINDINGS 
 
Interesting observations arise from the analysis of the survey’s 
result.   
 
First it is worthy of note that residents, differently from Leed 
valued highly the people in their communities and attribute 
most of the uniqueness of their places to them.  This may prove 
that the personality of places is fundamentally related to its 
social and perceptual dimensions – and places will only be 
sustainable if people feel connected to their spaces; where the 
public realm engages in public life; transforming 
neighborhoods in communities.   
 
Second, while issues of safety and security were mentioned 
various times throughout the Survey as an important issue to 
residents (see table bellow).  Nevertheless Leed-ND does not 
touch in this issue. 
 
A third interesting reflection comes from the questions related 
to the local food production element of Leed-ND.  As the 
survey revealed, residents from neighborhood type 2’, the 
urban area, reported that it was quite difficult for them to find 
local products in their neighborhood.  So, the question that 
arises is: Should projects located in urban areas receive further 
incentives from Leed-ND than other areas, to produce local 
products for a more sustainable outcome? 
 
Another observation worthy of note derives from the analysis 
of the diversity of uses and walkable streets elements of Leed-
ND.  First, it seems that while Leed gives more relevance to the 
walkability of the streets, the literature revealed that a mix of 
uses may produce more effects in making people walk and in 
Leed-ND Neighborhood 
Pattern & Design 
safety from crime 
points assigned 0 
  Nbd Type Q4 Q31i 
mode 1’ 4 5 
median 1’ 3.55 4.38 
mode 2’ 4 5 
median 2’ 3.21 4.53 
mode 3’ 4 5 
median 3’ 3.58 4.63 
mode 4’ 4 5 
median 4’ 3.43 4.33 
 

















the reduction of VMT than simple improvements in sidewalks 
and lighting on streets.  Still, resident’s responded that those 
were the main changes they would like to see in their 
neighborhood to increase walkability.   
 
A fifth point worth noting is that, although I expected to find 
that residents from the urban areas would have a smaller and 
faster commute to work, the survey indicated just the opposite:  
According to the residents’ responses, those living in the 
exurban have the smaller and fastest commute to work.  This 
might mean that in the urban core, where there is usually a lot 
of traffic during weekdays, public transportation is still not 
used or efficient enough to reduce commute times to residents, 
and at the same time those living in the exurban chose to live in 
those areas to be closer to their own jobs. 
 
Another aspect that should be noticed relates to the issue of 
affordability.  While the survey’s result showed that residents 
from neighborhood types 1’, 2’ and 3’ highly value 
affordability in their neighborhoods, only residents from 
neighborhood type 4’, the exurban, said they were strongly 
satisfied with the housing diversity in their neighborhood.  This 
might suggest that Leed-ND should allocate incentives 
differently according to the neighborhoods types when dealing 
with the provision of affordable housing. 
 
Parking is another aspect to be pointed out. Leed-ND does not 
differentiates the incentives or requirements on number and 
density of parking spaces depending on the locations of the 
project, i.e., if it is in the urban core, suburbs or exurban area.  
Although, across all neighborhood types, residents seem to find 
the availability of parking spaces in downtown and in the 
shopping areas to be equally very important, the literature 
reveals that a deeper analysis of services and facilities within 
walking distances should inform decisions on parking density 
and layout. Indeed, a more sustainable approach than the one 
proposed by Leed-ND may be found at the Urban Design 
Compendium from the English Partnerships and The Housing 
Corporation (2000), where a matrix (see table 7) provides a 
guideline to calculate parking densities for sites with different 
levels of accessibility to local facilities and public 
transportation. 
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Table 7 retrieved from the Urban Design Compendium 
from the English Partnerships and The Housing 
Corporation (2000) 
 
Also, as seen in the result analysis, the survey revealed a 
drastic difference in how people value availability of transit 
close to their homes.  While residents from the most urban 
areas responded that it was very important for them to live 
close to public transportation, residents of the inner-suburbs 
and the exurban said that this was not important for them at all.  
A couple of questions arise from these findings:  Do residents 
feel this way because there really isn’t any transit available 
and so they don’t know how this could impact their lives, or 
even if transit was available in those areas residents would just 
not use it? 
 
Finally, when analyzing the importance of closeness and 
accessibility to active and public spaces the survey showed that 
exurban residents are the ones who give most value to 
closeness to active spaces.  These responses confirm some 
urban theories: a trade off is made between closeness to the 
CBD and closeness to amenities such as parks, and large active 
open spaces. While downtown is expected to have more public 
spaces, in the exurban you may find larger lots and bigger 
parks. 
 



















Part VI - Conclusions and Recommendations 
 
As demonstrated throughout this report, sustainable urban 
design is a very complex issue.  Although there is still a long 
way for our cities to become sustainable urban places, there is 
no question that great successes have come into this area over 
that last two decades. 
 
First a great body of design practice have evolved, all of which 
is transforming the way that the built environment is produced.  
Smart growth and new urbanist ideas have challenged planners 
and urban designers to think in a most holistic way.   
 
Charrettes have been introduced as a means of tackling 
complex design problems, revitalizing regional planning, 
helping stimulate new public transport systems and transit 
oriented development, while taking the public input 
consideration.  The reintroduction of form based codes, and the 
identification of different neighborhood types and development 
of the smart code transect as urban analysis tools stimulated a 
new understanding of local identity and regional character. 
 
The second area of success has been the challenge and 
replacement, by many practitioners and institutions, of the 
standards of serial planning with standards that reflect the 
importance of green construction and sustainability issues.  
There is no question that green building rating systems, and 
specially the new LEED-ND are a vital step toward a standard 
for greener urbanism.   
 
The proposal of Leed-ND brings environmentalists and green 
builders together, arguing that location matters and that a green 
building in an auto dependent suburb is not a green building.  
Still, just doing better than sprawl should no longer be good 






What is needed is an understanding that while green building 
and new urbanism are key to helping to bring about greener 
living , particularly with respect to greenhouse gas emissions, 
the challenges faced by sustainable urban design are not simply 
a matter of checklists, or even standards: it is a matter of 
design.  And, for a successful sustainable urban design to be 
achieved, as seen throughout the literature, the different 
dimensions and contexts of urban design must be taken into 
consideration. 
 
What is seen now is that far from being the problem, cities may 
be the answer to a sustainable future, and so, sustainable urban 
design is at the center of the solution.  Reductions in household 
travel are linked to central notions of density, connectivity, 
walkable streets, access to public transport, and of course the 
access to amenity, services and jobs that can be sustained by 




While the new Leed ND rating system has done a good job on 
bringing attention to many of those matters, it still doesn’t 
consider vital aspects of good design such as contexts and 
identity.  For instance building a massive green structure, out 
of scale in a century-old downtown area could be a threat to 
downtown’s positive qualities, no matter how well it would 
score in the rating’s checklist.   
 
Leed ND at this point seems to lack a focus on good contextual 
design.  The same could be argued about not considering 
differences in climate and culture which could undermine 
environmental or livability issues.   
 
The survey done in Charlotte, NC, showed that residents from 
different neighborhoods have different needs and desires.  It 
also showed that different services are provided in different 
neighborhoods, and the lack of some of those services and 
amenities will continue to undermine the sustainability of those 
places.   
 
























If the USGBC really wants Leed-ND to be a holistic urban 
design rating system, those differences and failures must be 
taken into consideration.  Only then the rating system will be 
able to encourage efficient changes to the failed fragmented 
system that have ruled in the US cities for the last fifty years.  
 
That being said, Leed-ND can help.  If a large proportion of 
American developments were designed to Leed-ND standards, 
environmental degradation might be lessened.  It is a good 
concept and its technically advanced aspects may reduce 
damage to the natural environment.  Still, we need something 

































Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 
1 1 1 3 3 4 2 4 5 4 3 2 3   4 4 4 1 3 2 3 4 2 24 24 
2 1 4 2 5 3 5 5 5 4 3 3 4   4 4 4     3 4 3 1 45 18 
3 1 4 3 5 5 5 1 5 5 5 5 2 3 4 5   2 2 1 4 4 1 50 48 
4 1 1 1 2 2 2 4 4 2 2 2 6   2 4 1 2 3 3 3 3 2 43 24 
5 2 4 5 5 4 4 4 4 2 5 4 2   4 4 4 1 3 1 1 1 2 33 2 
6 2 2 4 4 4 3 2 4 4 4 4 2 5 3 4 4 1 2 1 4 4 2 28 24 
7 2 2 4 4 4 3 2 4 4 4 2                         0 
8 2 2   4 3 4 2 5 4 1 4 2   4 4   2 4 3 4 4 1 33 48 
9 2 2 2 4 4 4 4 4 4 4 4 4   4 4 4 3 4 3 4 4 2 50 2 
10 2 3 2 2 4 4 5 5 4 4 4 1   5 5 5 3 2 2 4 4 1 40 48 
11 2 2 5 2 2 2 4 5 2 4 2 4   2 2 2 2 3 1 4 4 2 50 48 
12 3 4 3 4 4 4 2 4 4 3 4 2 5 4 4 3 2 3 3 2 3 1 60 300 
13 3 2 2 3 2 3 2 4 4 4 2 1 2 4 2 3 2 3 3 3 3 2 42 60 
14 3 2 2 4 3 3 4 4 4 4 3 3   3 3 3 2 3 2 4   2 52 240 
15 3 2 3 4 4 2 2 4 4 3 4 2   2 1 2 2 3 2 4 4 2 22 5 
16 3 2 1 1 2 2 2 4 1 2 2 3   2 2 2 4 5 5 4 4   46 72 
17 3 1 4 2 2 3 5 2 2 1 2 3   4 2 1 1 2 3 4 3 2 28 24 
18 3 3   3 4 4 4 4 4 4 4 3 5 4 4 4 2 2 2 3 4 1 45 84 
19 3 3 4 4 4 4 5 5 4 3 4 1 4 4 4 5 2 3 3 4 4 1 53 276 
20 3 2 5 1 3 4 4 4 3 4                           0 
21 3 4 3 5 5 5 5 5 5 5 5     5 5 5 3 3 1 4 4 2 36 108 
22 4 1 3 3 3 4 4 4 4 2                       2 47 24 
23 4 3 2 5 4 5 2 5 4   4 2   4 2 5     5 4 4 1 60 24 
24 4 2 2 4 3 3 3 3 3 3 4 2   3 3 3 3 3 1 3 3 2   36 
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Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 Q31a Q31b Q31c Q31d Q31e Q31f Q31g Q31h Q31i Q31j Q31k Q31l 
1 1 2 2 5 3 2 4 8 5 4 1 3 5 5 5 5 2 3 1 3 5 
2 1 3 4 5 3 6 7 9   3 5 1 3 1 3 5 5 5 5 1 4 
3 1 3 4 5 3 4 11 10 6 5 3 1 5 5 1 4 1 4 1 5 5 
4 1 2 2 5 2 4 3 4 1 5 5 4 5 5 5 4 5 5 5 5 4 
5 2 3 4 5 2   6 5 6 4 1 4 5 3 5 5 5 4 1 3 1 
6 2 3 4 4 3     8 6 5 3 4 5 1 3 3 3 4 5 4 1 
7 2                 5 5 3 5 1 5 4 2 5 1 1 3 
8 2 4 4 4 2                                 
9 2 2 3 4 2 10 10 10 5                         
10 2 4 4 1   4 7 7 1                         
11 2 2 4 1   3 11 10 1 3 3 3 4 5 4 4 3 5 5 5 4 
12 3 3 3 4 2 4 6 7 10 3 4 4 3 1 3 3 3 5 3 3 3 
13 3 2 3 5 2 5 8 10 1 5 3 3 3 3 5   4 4 5 5 4 
14 3 1 4 2 1 5 11 11 2 5     5 5 5 5 5 5 5 5 5 
15 3 4 4 5 2 6 3 8 9 3 4 3 5 5 4 5 2 4 2 2 4 
16 3 4 2 3 2 11 11 11 1                         
17 3 3 4 3 1 5   11 3 5 3 1 5 1 1 1 1 3 1 1 1 
18 3 3 4 3 1 7 8 10 2 3 4 4 4 4 4   3   4 4 4 
19 3 3 4 3 1 4 11   6 5 5 4 5 5 5 5 5 5 5 4 5 
20 3                                         
21 3 3 4 4 3 2 9 9 9 3 3 3 4 1 3 3 4 5 5 4 4 
22 4 2 3 5 1 11   11 3 1 3 3 3 5 3 4 3 3 5 3 5 
23 4 4 4 5 1 4 11 10   5 5 2 4 1 3 2 2 5 5 3 3 
24 4 2 3 3 1 5 11   5 3 3 3 3   2 4 2 4 3 3 3 
 












Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 
Q14 
Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 
25 4 3 4 4 3 4 2 5 2 2                           0 
26 4 1 5 4 3 4 4 4 4 3 4 3   2 4 3     3 4 4 1 60 120 
27 4 3 2 2 2 4 2 4 2 2 3 4   3 4                 0 
28 4 4 2 4 3 3 5 5 3 3 4 3 4 4 4 4 2 2 1 3 4 2 24 36 
29 4 4 2 5 4 4 5 5 4 3 4 5   4 4 4 4 5 2 4 4 1 47 24 
30 4 1 1 1 1   2 4 2 2 1 3   4 2 2     1 3 3 1 66 384 
31 4 3 1 4 4 3 2 5 4 4                       2 62 300 
32 4 2 1 4 3 3 5 5 5 4 4 2 3 4 2 2 1 3 3 1 1 2 62 6 
33 4 3 2 4 4 3 4 5 4 4 4 1 4 4 3 4 3 3 2 4 4 1 50 216 
34 4 3 2 4 3 4 4 4 3 4 2 2 3 4 4 4 2 2 3 4 4 1 32 24 
35 4 4 3 5 4 4 3 4 4 4 4 4   3 2 3     3 4 3 1 60 240 
36 5 2 2 4 4 4 2 4 4 1 2 1 2 4 4 4 2 4 2 3 4 1 40 120 
37 5 4 2 5 5 4 4 5 5 3 4 2   5 4 5 2 3 3 3 3 1 39 12 
38 5 4 4 4 5 5 5 5 5 5 5   3 3   2     5 4 4 1 59 240 
39 5 4 3 1 5 5 5 5 5 5 5     5 5 1 2 3 2 4 4 2 29 24 
40 5 2 1 4 3 3 4 4 4 3 4 2 3 4 3 4 3 4 3 3 3 1 20 18 
41 5 3 2 3 3 4 4 4 4 4 2 3   3 4 4 2 4 2 3 3 2 32 96 
42 5     4 4 4 5 4 4 3 3 1   4     1 2 2 4 4 2 46 72 
43 5 3 3 4 2 3 4 5 4 4 4 2   4 2 2 1 1 3 4 3 1 54 108 
44 6 2 4 4 4 4 5 4 4 4 4 3   3 3 4 1 2 1 4 4 1 44 30 
45 6 3 4 5 4 4 4 4 4   4 2   4 3 4 3 3 1 4 4 2 50 42 
46 6 2 1 2 2 3 4 4 2 2 2 4   3 4 4 3 5 1 3 3 2 31 6 
47 6 4 3 5 5 3 4 5 5 5 5 6   1 2 2 2 2 3 1 2 2 30 6 
48 6 4 3 1 5 5 4 5 5 5 4 1 2 4 3 3 2 1 1 4 4 1 53 144 
49 6 4 4 2 4 4 3 4 4 3 4 2   4 4 3 3 4 3 4 4 1 45 144 
50 6 2 2 2 2 3 5 4 3 4 2 3   4 4 4 3 4 2 4 3 2 38 72 
51 6 3 4 4 4 3 2 4 4 4 3 4 6 3 4 4 2 3 2 4 4 1 45 132 
52 6 4 4 5 5 5 5 5 5 5 5 5   5 5 3 4 4 1 3 3 1 41 60 
53 6 4 2 4 5 4 2 4 4 2 4 5   4 3 3 3 5 5 4 3 1 56 6 
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Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 Q31a Q31b Q31c Q31d 
Q31e 
Q31f Q31g Q31h Q31i Q31j Q31k 
Q31l 
25 4                 4 2 3 5 3 5 4 3 5 5 5 3 
26 4 2 3 1   4 11 7 1 5 5 5 5 5 5 5 3 5 5 3 5 
27 4             8                           
28 4 2 4 3 3   8   2 5 5 5 5 5 5 5 5 5 5 5 5 
29 4 3 4 1 2                                 
30 4 2 3 5 1 3 11 5 6                         
31 4 3 4 4 1 8   11 6 4 4 4 4 2 4 4 2 5 5 3 3 
32 4 1 4 4 2 1 11 9 1 5                       
33 4 4 3 4 1 5   11 6 5 5 5 3 5 5 5 5 5 5 4 3 
34 4 2 4 5 2   4 3 4 5 4 4 3 2 5 5 4 5 2 4 4 
35 4 3 4 4 2       11 2 5 3 4 1 3 3 4 4 4 4 1 
36 5 3 4 3 3 6 8 11 4 5 5 5 4 1 1 4 3 5 5 4 4 
37 5 3 3 5 2 3 11 6 6 5                       
38 5 3 4 4 1 3   11   5 5 5 3 3 5 5 5 5 5 3 3 
39 5 3 4 1   1   10 9 4 5 3 3 1 4 5 2 5 5 4 1 
40 5 2 4 1 2 2 11 4 6 4 3 3 5 2 2 2 2 4 2 2 4 
41 5 2 3 3 1     11 3 3   4 4 4 4 2 4 5 4 4 4 
42 5 2 4 1   5   10 5                         
43 5 4 4 5 3 11 11 9 10 3 5   4 1 4 4 4 5 5 4 3 
44 6 4 4 4 1     11 5 3 5 5 3 3 4 5 5 5 5 4 4 
45 6 2 4 4 3 2   5 4 5   5 5 5 5 5 5 5   5 5 
46 6 2 4 4 3 9 11 11 3 4 4 4 3 4 3 4 4 5 4 4 3 
47 6 3 4 4 2 6 10 10 7 3 3 2 3 3 3 4 3 4 4 4 4 
48 6 3 4 2 3 6 7 10 10 5 5 5 5 5 5 5 5 5 5 5 5 
49 6 3 4 5 3 10 10 11 10 5 5 5 5 3 5 5 5 5 5 4 4 
50 6 2 4 1   4   8   3                       
51 6 3 4 3 1 2 11 10 6 5 5 4 2 3 4 5 5 5 5 4 3 
52 6 3 4 4 3 5 6 9 7 4 5 4 2 2 5 5 5 5 5 5 4 
53 6 2 4 3 1 8 11 9 7 5 4 3 4 2 5 4 5 5 1 3 3 
 












Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 
Q14 
Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 
54 6 1 3 5 5 3 1 5 5 4 5 3   1 4 3 2 3 3 4 4 1 61 24 
55 6 3 1 3 4 4 4 5 3 2 3 3 5 2 4 5 2 3 1 4 4 1 64 108 
56 6 2 4 2 2 3 4 4 2 2 1 3   4 4 4 2 4 2 4 2 1 36 84 
57 6 2 2 4 4 4 4 4 4 4 4 3   4 4 4 3 5 3 3 3 1 23 60 
58 6 2 2 4 3 3 4 4 3 5 5 3   4 4 5 3 3 1 4 4 2 34 30 
59 6 2 5 2 2 3 4 4 2 3 4 3   2 4 4 2 3 3 3 3 1 63 198 
60 6 2 3 4 4 3 4 5 4 4 3 2   4 2 3 2 2 4 4 4 1 47 180 
61 6 3 2 3 3 2 4 4 3 2 2 2 3 3 3 2 2 2 3 4 4 1 44 336 
62 6 4 2 4 4 3 5 4 4 3 4 2   4 3 4     3 4 4 1 66 48 
63 6 1 2 3 3 3 1 4 4 4 4 3   3 3 2 3 3 2 4 4 2 26 24 
64 6 1 4 4 2 2 4 4 3   4 3   4 2 3   4 2   1 1 82 324 
65 6 2 4 4 2 4 3 4 2 1 1 1 2 2 4 4 4 5 3 4 2 2 36 24 
66 6 4 2 3 1 5 5 5   1 1 2 3   4 4 1 2 2 4 4 2 38 60 
67 6 1 1 4 4 3 1 5 4 4 4 3   3 2 3 4 5 3 3 3 1 26 24 
68 6 3 1 4 4 1 4 4 4 4 2 3   2 4 4 3 3 2 3 4 1 43 84 
69 6 3 5 4 4 4 4 4 4 4 4 3   4 4 4 4 5 5 1 3 1   12 
70 6 2 4 4 2 4 4 4 2 2 4 1 5 4 4 2 2 3 3 4 4 2 38 60 
71 6 2 2 3 4 2 1 5 2   4     4 4 4 3 4 5 4       0 
72 6 4 3 5 4 5 4 5 5 5 5 3   3 3 5 4 4 3 4 4 1 27 36 
73 6 4 3 5 4 3 4 4 4 3 4 3   4 4 5 3 4 2 4 4 1 26 42 
74 6 4 2 5 4 5 4 5 5 4 4     4 4 5 1 1 1 4 4 1 70 600 
75 6 3 2 3 3 3 3 4 3 3 3 4   3 3 3     5 4 4 1   360 
76 7 2 5 4 4 3 4 4 4 4 4     4 4 4 1 1 4 3 3 1 45 48 
77 7 4 2 4 3 3 4 4 4 4 3 2 3 3 5 4 2 2 4   4 1 36 96 
78 7 4 2 4 4 3 4 4 3 3 3 3 4 3 3   3     4 4 1 31 48 
79 7 2 1 3 2 3 4 5 4 3 4 4   4 4 5 2 3 3 4 4 1 55 120 
80 7 4 2 5 2 5 4 5 5 5 5 6   5 5 5 1 1 5 3 4 1 51 240 
81 7 2 2 2 4 2 2 4 3 3                           0 
82 7 3 5 4 5 3 3 4 5 5 5   3 4 4 5 1 2 1 3 3 2 23 8 
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Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 Q31a Q31b Q31c Q31d 
Q31e 
Q31f Q31g Q31h Q31i Q31j Q31k 
Q31l 
54 6 3 4 5 3 6 11 8 11 5 5 5 1 1 4 5 5 5 1 3 3 
55 6 3 4 4 2   11 11 10                         
56 6 4 3 5 1 5   9 9 3 3 4 4 1 3 1 3 4 1 3 5 
57 6 2 4 4 1 5 6 4 9                         
58 6 3 3 4 1 2 9 9 5 5 1   3 3 3 3 2 5 1 1 4 
59 6 3 3 5 1     8 8 5 3 3 3 1 2 3 3 5 3 3 3 
60 6 4 3 3 2 4 11 6 6 2 5 3 3 3 3 3 3 5 5 3 3 
61 6 4 3 4 1 5 11 11 5 3 4 2 5 4 4             
62 6 3 3 5 3         5 5 3 2 2 4 4 4 5 3 3 4 
63 6 2 3 4 1 3   5 7 5 5 5 3 1 4 4 4 5   5 3 
64 6 2 4 5 2       2 4 3   3 2 5 3 1 1   1 3 
65 6 3 4 4 2     11 5 3 1 4 4 1 3 5 5 5 4 5 1 
66 6 3 4 3 2     8 2 4 1 4 5 5 5 1 3 1 1 4 4 
67 6 2 4 5 1   11 8 9 5 4 3 5 1 3 4 2 5 1 4 5 
68 6 2 4 4 1 5 11 10 3 3 1 3 1 1 3 4 4 4 5   1 
69 6 2 3 1     11 11                           
70 6 2 4 5 3 2 2 5 7 5 2 4 4 4 4 4 4 5 1 5 3 
71 6                                         
72 6 3 4 4 3         5 5 3 4 2 3 4 5 5 5 4 4 
73 6 4 4 1           5 5 4 4 2 1 4 4 5 2 2 5 
74 6 4 4 5 2 3 8 7 11 5 5 3 3 3 4 5 5 5 5 4 3 
75 6 3 4 4 1 6 9 9 7 5 5 5 5 5 5 5 5 5 4 3 3 
76 7 3 4 3 3 2 11 8 9 4 4 4 4 4 4 4 4 4 4 4 4 
77 7 3 4 4 3 8 11 11 6 5 5 5 5 2 4 5 5 5 5 5 5 
78 7 4 4 2 1 4 11 10     4 4 3 1 3 3 3 5 5 4   
79 7 2 4 4 1 2 7 5 11                         
80 7 3 4 5 3     9 9 3 5 5 3 1 2 4 4 5 1 1 1 
81 7                 3 3 3 3 3 3 3 3 3 1 3 3 
82 7 2 3 5 3 2 5 5 5 4 1 2 5 5 4 5 2 4 1 3 2 
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